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THIS TYPICALLY MODERN MILL OF THE COLORADO PORTLAND CEMENT 
COMPANY CAN RIGHTLY BOAST AN UNCOMMONLY ATTRACTIVE SETTING 
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Sacambaya Treasure Hunt Utah’s Beet Sugar Industry 
J. H. Shotton A. S. Taylor 
Second Musconetcong Tunnel Mining Gold at the Central 
Nears Completion Eureka in California 
R. G. Skerrett E. H. Dickenson 
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INDUSTRIAL POWER UNITS 





n-847-LC 


County Commissioners of Ke- 
- waunee County, Wisconsin, 
Public have five Waukesha Portable 
o Power Units, some of which 
Life have seen six years service in 
road maintenance. Operating 
at wide open throttle on rock 
crushers is only possible 
with engines designed solely 
for that kind of a job. 





Waukesha Power was chosen by the 
Russell Grader Company for the 
equipment owned by the Ohio State 
Highway Commission because of such 


records. Write for Bulletin No. 556. 


N-869-LC INDUSTRIAL EQUIPMENT DIVISION 
WAUKESHA MOTOR COMPANY 
Waukesha Wisconsin 
New York Tulsa Houston San Francisco 
8 W. 40th St. C. F. Camp Co. Portable Rig Co. C. A. Watts 


ARERR See A SRR: >t 
Exclusive Builders of Heavy Duty Gasoline Engines for Over Twenty Years 
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The silence that characterizes the 
operation of Cameron Centrifugal 
Pumps is an assurance of long life and 
continued efficiency. It indicates: 


Design conforming to best 
modern practice. 


Perfect running balance. 
Absence of vibration. 


Adequate lubrication of all 
wearing surfaces. 


Wear-resisting qualities of the 
materials. 


And the extreme care used in 
manufacture and assembly. 


A.S. CAMERON STEAM PUMP WORKS 
11 BROADWAY, NEW YORK, N. Y. 
Canadian Ingersoll-Rand Co., Limited 
10 Phillips Square, MontreaJ, Quebec 


Ingersoll-Rand Co., Limited 
165 Queen Victoria Street, London, E. C. 4 









Cameron Class “HMT” 
Multi-stage Centrifugal Pump 


311-DV 


ameron Pumps 
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Reduce the danger of roof falls 


—use more light 


LTHOUGH roof trimmers make careful inspec- 
A tions regularly, dangerous roof conditions are 
sometimes not detected because of insufficient light. 
Roof falls continue to occur, often resulting in seri- 
ous injuries and even loss of life. To help the roof 
trimmer locate these dangerous conditions more 
light is essential. 

Safety engineers approve the 
Carbic Flood Light 
The Carbic Flood Light is particularly well suited 
for underground illumination. It is endorsed by 
every safety engineer who has seen it demonstrated. 


The Cadet Model is ideal for 
rcof trimming. It is easily car- 


New York City 





Chicago 
30 East 42d Street uc Peoples Gas Bldg. 


San Francisco, AdamGrant Building 


ried, for it weighs only 30 pounds fully charged. It 
supplies a powerful light sufficient to illuminate the 
highest roof. Even in stopes filled with fog it gives 
the roof trimmer plenty of light todo a thorough job. 


The Carbic Light is built for hard service. It is 
simple. It can be charged in 3 minutes. It has unique 
safety features. The Underwriters’ Laboratories, Inc. 
list the Carbic Light as standard. 

Thousands of Carbic Lights are in use above 
ground. For 14 years they have been supplying de- 
pendable and economical light to contractors and 
railroads for night work. 


If your jobber cannot supply you, write our 
nearest office. 


CARBIC LIGHT 


OXWELD ACETYLENE COMPANY 
Unit of Union Carbide and Carbon Corporation 














Cadet Light supplies adequate 
light for small stopes, roof trimming and 
shaft stations. Weighs only 16 lbs. empty 
and 30 Ibs. charged. Burns 5 hours on 
one full charge. The operating cost is 5 
cents an hour. 


Carbic is distributed by the Union 
Carbide Sales Company through 
its national chain of warehouses 
and is sold by jobbers everywhere. 
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“Who is 


that man?” * 


“I’ve seen him round several times recently. 


Who is he?” asked the general manager. 


¢ . : HEN a Linde cust eeds 
“I’ve told you about him. He’s the Linde siteciieis Rieeeataniiadanae 
. as ‘ Linde booklets and magazines or 
Service Operator,” re lied the master me- from special written instructions 
? 
a, : . : : then there is a Linde Service Oper- 
chanic. ‘“This morning he was working with ator. He is experienced in the latest 
and most economical oxy-acetylene 
our welders on repairing that big casting. I cochahquis. 25608 5 gate SE owe 
Process Service. 
don’t know what he’s working on over 
there. Probably he’s telling Tom some new TEE CES ee 
Unit of Union Carbide UCC) and Carbon Corporation 
welding wrinkle. Anyway, Pil bet it shows General Offices: Carbide and Carbon Building 


30 East 42d Street, New York 


up as a saving of some kind in our costs.” $4 PLANTS - 99 WAREHOUSES 


LINDE OXYGEN 
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Just what you need 


REST-O-WELD blowpipes for oxy-acetylene weld- 
ing and cutting have a way of paying for them- 
selves almost before you fully realize their usefulness. 


Any good mechanic can operate Prest-O-Weld. 
Sturdy in service, and backed by our own prestige 
as the leading manufacturers of oxy-acetylene ap- 
paratus, Prest-O-Weld is just what you need. 


Reasonably priced, and sold by joboers everywhere. 


OXWELD ACETYLENE COMPANY 
Unit of Union Carbide and Carbon Corporation 


CHICAGO UCC SAN FRANCISCO 
Peoples Gas Bldg. Adam Grant Bldg. 


NEW YORK 
30 East 42d Street 


PesTOWELD 
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Does The Work of 12 Men 


In actual operation, the I-R Pile Driver has dem- 
onstrated that it will do the work of 12 men with 
hand mallets. Not only is it much faster than a hand 
gang, but it puts down the piles without “brooming”’ 
or splitting the ends. 

In sand, in clay, in broken ground, the I-R Pile 
Driver pays for itself in a few days’ time. 

The above illustration shows two of the new Pile 
Drivers at work in South Ozone Park, Long Island, 
N. Y. This job meant the laying of 15,000 feet of 36” 
sewer main through soft sand. The sheet piling was 
driven down at the rate of 2 to 7 ft. per minute. The 
piles consisted of 2” x 6”, 2” x 8”, and 2” x 10” planks, 
12 ft. in length. 


INGERSOLL-RAND COMPANY 
11 Broadway - New York City 


Offices in principal cities the world over 
For Canada Refer: Canadian Ingersoll-Rand Co., Limited 
10 Phillips Square, Montreal, Quebec 


For Europe Refer—Ingersoll-Rand Co., Limited 
165 Queen Victoria Street, London, E. C. 4 


Ingersoll-Rand. 
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FT TO a ek a phish rae 


The ore plunges down the long chutes, ton after ton, hour 
after hour, in a grinding stream that tears at the sides of 
the launders. Even 34-inch steel cannot long survive that 
devouring wear, and lining replacements are frequent. 
Finally the idea of using Goodyear Rubber comes to The 
Golden Cycle Mining & Reduction Company, at Colorado 
Springs, Colo. They try it. And the lining of quarter-inch 
rubber outlasts eight pieces of 34-inch mild steel. 


Rubber outwearing steel! An amazing fact. Yet more and 


more manufacturers already know, to their own consider- 
able profit, that this pliant, cushioning gum from trees 
will ofttimes stand up much longer than any other 
material under constant impact and abrasion. 


Maybe you have a place in your plant where rubber might 


serve you better. If you have an idea that you could use 
rubber to advantage, or if you have a problem that the 
right kind of rubber might solve, you ought to come to 
Goodyear. 






VALVES -:- PACKING 





The Greatest 








Name in Rubber 





Ry en RI 





it’s made of rubber, look to Goodyear 


Come to Goodyear because Goodyear knows rubber. Good- 


year uses 50% more rubber than any other manufacturer, 
one-seventh of all the crude rubber produced annually 
on the earth. What Goodyear makes in rubber is the re- 
sult of unexcelled facilities for research, testing, produc- 
ing. It incorporates the special experience of 300 engineer- 
ing experts constantly engaged in developing the best there 
is in rubber. 


Goodyear Mechanical Rubber Goods are world-known. 


Goodyear Belts are leaders. So are Goodyear molded 
specialties, of which we make a long line, including such 
items as pump and screen diaphragms, hammer cushions, 
shock absorbers, stuffing box rings, rubber-covered rolls, 


pump sleeves and launder or chute linings. 


‘*Goodyear for rubber’’ has become a truism in business 


which you will do well to heed. If you would like to 
know what Goodyear can do for you, write to Goodyear, 
Akron, Ohio, or Los Angeles, California. 
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Copyright 1928, by The Goodyear Tire & Rubber Co., [nts 
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VICTAULIC 
COUPLINGS 


“For every joint 
on the line”’ 


THis 24 inch sewer line for the city of 

Houston, Texas, was laid in two days in- 
stead of the two weeks allowed by the con- 
tract. Each one of the 12 foot lengths, 
weighing 2,600 pounds, was carried 400 
feet. The job was done at the rate of four 
lengths an hour by a labor gang consisting 
of one white foreman, seven negro and three 
Mexican laborers—none of whom had ever 
before seen a Victaulic Coupling. When the 
line was tested, not a joint leaked. 





pipe lengths they connect. They assure a 
strain-free line that will neither pull apart 
nor buckle when extreme temperatures 
cause the pipe lengths to contract or ex- 
pand. Line sag, shifting the line sideways, 
pressure shocks or heavy vibration will 
not cause Victaulic Couplings to leak. The 
couplings will outlast the pipe they connect. 
They are all-purpose couplings for every 
joint on the line. They cut the cost of 
every mile of pipe laid. 


* of * 


Any size of pipe can be laid in record time 
by unskilled labor, when you use Victaulic 
Couplings. There is no careful lining up to 
do. Slip the sealing ring in place—butt the 
pipes—bolt the housing and the job is done. 
Victaulic Couplings cannot go together 
wrongly. When the bolts are drawn tight 
you have a leak-proof joint that stays leak- 
proof. 


Supplied in all sizes from 34 inch up, 
wrought iron and cast iron pipe—for all 
pressures from vacuum to ten tons pressure 
per square inch. Victaulic Fittings are 
available to connect the line with any type 
of existing line. 


Victaulic Couplings provide flexible 
joints that are also expansion joints for the 


VICTAULIC COMPANY OF AMERICA 


26 Broadway, New York 


Distributors for Pa., Md. and W. Va. 


Western Distributors Distributors for Ohio 
JOINER IRON WORKS 


SMITH SEPARATOR COMPANY CASE HARDENING SERVICE COMPANY 





Clarksburg, W. Va. Tulsa, Oklahoma 








Distributors for Minnesota, Wisconsin 
F. S. VAN BERGEN 


Minneapolis, Minn. Chicago, Il. 


Canadian Distributors 


D. B. McWILLIAMS 
Toronto, Canada. 


ne 


FLEXIBLE LEAK-PROOF 


VICTAULIC 


REG V8. PAT. OFF. 


PIPE COUPLINGS 
GAS + WATER - SEWAGE 


All-Purpose 
Coupling. 





‘“‘For every 
joint on the 
line’’ 


FOR CRUDE OIL 


Distributors for Illinois, Indiana 


BELL & GOSSETT 


Cleveland, Ohio 


Distributors for New England ; 
EASTERN SERVICE COMPANY 
Boston, Mass. 


For detailed information 
and list of uses and u ers, 
fillin and mail the coupon. 














VICTAULIC COMPANY OF AMERICA 
26 Broadway, New York 


Please send Victaulic Bulletin No. 5. 
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After you have made comparisons and have 
picked a BUCYRUS-ERIE, it is certainly a 
satisfaction to see that your judgment is 
backed up by the experience of so many other 
substantial contractors. 









Here are a few of the well-known concerns that 
you can see on the world’s longest list of shovel, drag- 
line and crane buyers. Companies like these have 
kept on buying BUCYRUS-ERIES, year after year, be- 
cause of the bigger Outputs obtained, and unequalled 


























Reliability. 
N 
S. J. GROVES & SONS CO., Minneapolis, Minn. 
WALSH CONSTRUCTION CO., Davenport, Iowa 
LANE CONSTRUCTION CO., Meriden, Conn. 
JOHN F. CASEY CO., Pittsburgh, Pa. 








FOLEY BROTHERS, St. Paul, Minn. 





JOHN PHILLIPS, San Francisco, Calif. 
DWIGHT P. ROBINSON & CO. Inc., New York City 





JOHN MARSH, Inc.; Chicago, IIl. 

C. W. BLAKESLEE & SONS, New Haven, Conn. 

L. E. MYERS CO., Chicago, Ill. 

WINSTON & CO., Kingston, New York 

GREAT LAKES DREDGE & DOCK CO., Chicago, Ill. 
MORRISON-KNUDSEN CO., Boise, Idaho 

H. W. NELSON, Chicago, IIL. 
















umber 
BUCYRUS-ERIES 





ANDREWS ASPHALT PAVING CO., Hamilton, Ohio 8 


HAUSER CONSTRUCTION CO., Long Beach, Calif. 9 
McCRADY BROS. CO., Braddock, Pa. 10 
THE FOUNDATION CO., Chicago, Ill. 19 
PATRICK McGOVERN, Philadelphia, Pa. 12 
WM. C. HORN CO., Galeton, Pa. 8 


—and many more firms of the same calibre have consist- 
ently bought BUCYRUS-ERIES, year in and year out. 


of 


15! 
22’ 
24 
16 
18 
14 






































17 
12 




















Write and tell us the kind of work you 


BuCYRUS-ERIE COMPANY 


Plants: South Milwaukee, Wis.; Erie, Pa.; Evansville, Ind. 


. General “Sales Offices: South Milwaukee, Wis., and Erie, Pa. 
have, and we’ll send you some performance saisiiahidadibi coetnieaiianeatiien 
imilar $3 pace 
records made by BUCYRUS-ERIES on similar }{daphia BUCYRUS Ke 
h Toe ERIE Dalar 
on¢ ’ e 
work. These records show why so many owners ae Dalles coco 


keep buying more and more BUCYRUS-ERIES. 





Representatives and Service throughout the U.S. A. and Canada. 
Offices and agencies in all the principal countries throughout the world. 
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Boilers and “Cameron” Pump 


General view of Howey mine 
looking towards head shaft. 


Below: ““Leyner”’ Drill 
Steel Sharpener 
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Ingersoll-Rand 
Compressor and 


Below: Crew ready 
to go on shift. 





Meeting Adverse Conditions 


The above views show typical scenes in the 
Patricia Mining District of Canada. There, as in 
all other mining areas throughout the world, Inger- 
soll-Rand equipment contributes much to efficient, 
economical production methods. 

Mining operations are paying in many remote 
sections today. For one reason, plants are so de- 
signed that they can be readily 


The equipment for the Howey mine pictured 
above was taken in over 128 miles of snow-covered 
roads in the dead of winter. Two months later 
the plant was in operation, and during the next 10 
months, 600 feet of shaft and stations and 1700 
feet of cross-cuts and drifts on four levels had been 
completed. 


Dhetetunieniaicct cox. ENGRRDOLL-RAND COMPANY «Con Goes ae 


ditions; for another they are 11 Broadway - - 


built to operate with the type For Canada Refer—Canadian Ingersoll-Rand Co., Limited 


facturing experience and its 
New York City carefully trained personnel, 
Ingersoll-Rand is well quali- 


. lips Square, Montreal, Quebec. or 

of drive and the class of labor 2 = ane “ oo : at “<a fied to serve the mining indus- 
* uro er—ingersoii- n es m 

available. “165 Queen Victoria Street, London, E. GC. 4 try to the best advantage. 


Ing ersoll-Rand 
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firy Reed filters 


on this Money-Back Basis! 


IGHT years ago the very thought of 

cleaning the intake air for engines 
and pneumatic equipment was consid- 
ered absurd. Today, 95% of the engine 
and compressor manufacturers in the 
United States recognize the need for air 
filters and recommend their use even 
where so-called “‘clean air’’ is available. 
Without proper protection from air-borne 
abrasives, your engine or compressor can- 
not continue to fundtion within 25% to 
75% of its original rating and efficiency. 


Make this Test 
at Our Risk 


Install a Reed Air Filter on your engine or 
compressor. Measure the large quantities 
of dust, dirt and grit prevented, during 90 
days, from being drawn into your equip- 
ment. Check performance. Then if you are not 
completely satisfied —if any doubt remains 


ee | 


REED AIR FILTER CO., Incorporated 
214 Central Ave., Louisville, Kentucky 


We are interested in making the money-back test. Quote us on the proper Reed Air Filter for a... ------------eeennneeeeeee ene 


___ Engine 
Compressor, 


as to the value of Reed protection, return 
the filter and we will at once remit the full 


purchase price. 
No Obligation 


Take advantage now of this opportunity to 
decide, once and for all, whether air-filtra- 
tion is actually essential—whether you can 
materially reduce your operation and main- 
tenance costs and increase by 50% the life 
of your equipment. Use the coupon for con- 
venience. Reed Air Filter Co., Incorporated, 
214 Central Avenue, Louisville, Kentucky. 


Wong s Largest Manufaéturer of Air Filters 


Reed Air 
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Modern HR Synchronous Motors 





HR motor driving 
Sullivan compres- 
sor in New Mexico. 






HR motor driving 
Ingersoll-Rand 
compressor in Cal- 
ifornia. 
















HR motor driving 
Worthington com- 
pressor in Ohio. 














HR motor driving 
Chicago Pneumat- 
ic compressor in 
Pennsylvania. 














Westinghouse 


are driving compressors 


HE purchasers of new air compressors are 

today obtaining the most modern and effi- 
cient machinery ever made for the economical 
production of compressed air: 


But,in order that the overall efficiency of the entire 
equipment be as high as possible, the driving 
motor should be of an equally modern type. 


The modern HR Synchronous motor fulfills all 
requirements for successful and economical com- 
pressor drive: 


It has the known strength and rigidity of arc 
welded steel. 


It can be assembled easily and quickly on any 
make of compressor. 


Its operating economy is high on account of its 
uniformly high efficiency between fractional 
and full loads 


It has more than ample torque for starting a 
reconditioned compressor or one that has stood 
idle for some time. 


It has the in-built quality of Westinghouse en- 
gineering and manufacturing skill. 


We shall be glad to send further information on 
request. 


Westinghouse Electric & Manufacturing Company 
East Pittsburgh Pennsylvania 


Sales Offices in All Principal Cities of 
the United States and Foreign Countries 





T 30151 
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ENOUGH but.. 


no more 


Enough oil for a cylinder is precious 
little oil. Most air-compressor troubles 
come from over-feeding. ‘“‘Just enough 
to run on”’ is the real secret of successful 
compressor lubrication. This calls for 
minimum feed with a high quality 
lubricant. 


The ideal ‘“‘minimum feed oil” for 
compressors is the widely-known Gar- 
goyle D.T.E. Oil Heavy Medium. 


All of the important builders of air 
compressors recommend or approve the 
use of this oil in their machines because: 


It is of high lubricating value; it is 
always uniform in quality; it eliminates 
forming of deposits from surplus collec- 
tions of oil around the valves; it main- 
tains an unbroken film and seal under 
the most severe operating conditions. 


You can quickly arrange for a de- 
livery of Gargoyle D.T.E. Oil Heavy 
Medium. Supplies available in leading 
cities. 


NOTE: On request we will send you, without 
obligation, our authoritative treatise: ‘Air Com- 
pressor Lubrication”. Write for your copy. 


Vacuum Oil Company 


Headquarters: 61 BROADWAY, NEW YORK 
Branches and distributing warehouses throughout the country 
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Lubricating 
Oils 


The World's Quality Oils 
for Plant Lubrication 
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Second Musconetcong Tunnel 
Nears Completion 





“NOVEMBER, 1928 





New Project Shows Progress Made Since 1872 in Devising 
Mechanical Aids for Engineers and Contractors 


alate signified much to the 
engineering profession half a century ago. 
Then it was that the Lehigh Valley Railroad 
drove a tunnel through Musconetcong Moun- 
tain, in New Jersey, in order to reach a tide- 
water terminal adjacent to the Port of New 
York. The completion of the Musconetcong 
Tunnel called for the mastery of a number of 
momentous physical difficulties, and it marked 


an outstanding instance of the employment — : 


of mechanical facilities in place of hand labor 
s0 as to finish the undertaking with all prac- 
ticable dispatch. 

By the end of the present year a second 
tunnel will be ready for service through Mus- 
conetcong Mountain; and again the engineer- 
ing fraternity will have ample reason for 
interest in the consummation of a task that 
has put the contractor's resourcefulness to a 
test On numerous occasions since the work 
was started in May of 1926. 

Because of a steadily increasing volume of 
trafic, the Lehigh Valley Railroad decided 
two years ago to drive a second tunnel through 
Musconetcong Mountain parallel with the 
old tunnel and 130 feet south of it, measured 
irom center to center. The nearing completion 
of the project enables us to visualize the 
engineering progress that has been achieved 
in this field of endeavor in the course of the 
past 0-odd years. Dr. Henry Sturgis Drinker 
Was resident engineer on the first Musconet- 
cong Tunnel from the beginning of the work 
in 1872 until its completion i in 1875; and it is 
trom his classical writings that most of our 
information having to do with that tunnel is 
drawn, 

Before the original Musconetcong Tunnel 


Wa opened to service the Lehigh Valley Rail- 
2567 





PART I 


By R. G. SKERRETT 


A SECOND tunnel through 

Musconetcong Mountain on 
the line of the Lehigh Valley 
Railroad will soon be finished, 
thus providing that enterpris- 
ing railroad with means to 
take care expeditiously of its 
increasing volume of traffic. 
The new tunnel runs parallel 
with the old tunnel, but 130 
feet south of it, measured from 
center to center. 


The old tunnel was started in 


1872 and completed in 1875 
after a battle with inundating 
water that held up progress 
for substantially a whole year. 
The old Musconetcong Tun- 
nel was rightly considered in 
its day a great engineering 
achievement; and its accom- 
plishment was largely due to 
the use of all mechanical aids 
available at the time — out- 
standing among these being 
air compressors and pneu- 
matic rock drills, then rela- 
tively in their infancy. 


The driving of the new tunnel 


exemplifies in many ways the 
advance that has been made 
in the past 50-odd years in 
providing tunnel builders with 
machinery of many sorts 


operations eve 
difficult ground. 
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road had its eastern terminal at Easton, Pa., 
about twelve miles west of the tunnel site. 
Surveys made during the autumn of 1871 and 
the winter of 1871-72 disclosed that a tunnel 
piercing Musconetcong Mountain would pro- 
vide the desired outlet route to the coast and 
insure the greatest operating economy in ex- 
tending the line’s heavy coal traffic to tide- 
water. Construction began in the spring of 
1872; and the importance of the undertaking 
justified the employment of every means that 
would be likely to hasten completion. 

The old tunnel has a length of 4,829 feet: 
and the rock section is 26 feet wide and 21 
feet high. When driven, and for years after- 
wards, that section was sufficient to accommo- 
date two tracks carrying the rolling stock then 
in use. Eventually, the augmented dimensions 
of both locomotives and cars made it impractic- 
able to utilize more than a single track through 
the tunnel, even though the railroad became 
4-tracked up to each portal. The new tunnet 
has a cross section large enough for double 
tracking and for the safe passage of any cars: 
and locomotives now inservice or contemplated. 

When the old tunnel was driven, the site 
of the west portal—for more than two years 
after work was started—was fully a mile 
away from the nearest railroad station, and 
all materials had to be carted to that portal 
over rough country roads. In the case of the 
east portal, the journey was five miles long 
and over mountain roads that were often 
extremely difficult to negotiate. On the face- 
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West ends of old and new tunnels, 


Steam for power purposes was utilized 
wherever it could be employed to advantage; 
but the use of steam involved the burning 
of coal that had to be hauled to the bases of 
operation. The transporting of that fuel 
entailed a heavy expense and necessitated 
the continual service of twenty-four 4-horse 
teams. Doctor Drinker has recorded that 
“About 1,000 tons of soft coal were burnt 
in the course of the work by the steam shovels, 
blacksmith shops, and locomotives; and it 
took about 26,500 tons of anthracite, in the 
three years, to supply steam for the slope 
and shaft hoisting engines and pumps, and 
the west- and east-end compressors.’’ Picture 
what this meant to the horse-drawn teams 
when toiling up steep stretches of the roads, 
especially during stormy or winter weather! 

Further, Doctor Drinker tells us: ‘To 
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Left—Trainload of rock ebotteg 943.10, of HeW MTB HE TOOK Teen 
at east end of new tunnel, 
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expedite the work, ¢he contractor had in use 
the latest and most approved machinery, and 
no means were spared to push the work in 
every possible manner. The plant found 
necessary comprised: 26 Ingersoll drills; 4 
Burleigh and 4 Rand & Waring compressors; 
4 return-tubular boilers at the west end and 
5 large locomotive boilers at the east end; 2 
machine shops with repairing outfit, one at 
each end: about 114% miles of 6-inch air- and 
water-pipe; 2 hoisting engines, one each at 
the slope and shaft; 4 locomotive boilers to 
run them. a number of steam pumps in con- 
stant use; 2 steam shovels, for removing the 
west-end open cut, run constantly day and 
night; and 2 small locomotives to run out the 
open cut, and such of the tunnel material as 
could be brought out of the entrance.” 
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Right 


The old tunnel was completed in 1875. 


The slope referred to in the preceding pan 
graph was an inclined shaft 275 feet dey 


driven from the mountainside eastward aw 


downward so as to intersect the tunnel lig 


in supposedly solid rock—the object being § 
increase the number of headings from whi 
the work could be advanced. The plan was 
good one; but Charles McFadden, the om 
tractor, had not reckoned with the um 
pected. When the heading progressing ea 
ward from the slope had penetrated the lim 
stone less than 300 feet, water was encounter 


The hidden reservoir was tapped by al 


inch drill hole driven about 4 feet above t! 
floor of the heading. ‘‘The water forced t 


drill back and shot some 50 or more feet if 


into the heading in a steady stream, seem 
to come from some large, pent-up reservolt 
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Timbered portal and start of bench excavation 
The Marion shovel is air operated. 
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i—Drilling equipment leaving east portal of new Musconetcong Tunnel. 2—The No. 50 ‘‘Leyner’’ sharpener and the No, 25 
Ingersoll-Rand oil furnace in the blacksmith shop at east portal. 3—Drill-service station and blacksmith shop at east 
portal, showing some of the R-72 drifters used in drilling the rock. 4—A ‘Little Tugger’’ hoist lifting cars to 
top of core from plumb-post drift in west portal. 5—One of the several air-operated Cameron piston 
pumps used for dewatering the new tunnel, 
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The drifts and a considerable part of the in- 
clined shaft were flooded despite the pumps. 
This occurred on May 7, 1873; and for many 
months afterwards no more work could be 
done in the shaft and the associate headings. 

A second shaft, 100 feet deep, was sunk to 
the tunnel line at a point nearer the west 
portal; but the eastward heading from that 
shaft struck water-bearing rock when it had 
been advanced a distance of 165 feet. The 
incoming water flooded the workings and the 
shaft to a height of 40 feet. When the work- 
ings could be pumped dry, a cross cut was 
driven and a paralleling drift advanced to get 
around the troublesome heading and possibly 
by the water-bearing stratum. But water was 
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hidden reservoir had a chance to exhaust 
itself by way of that portal; and in less than 
an hour the flow ceased, although for a while 
it poured forth to the full capacity of the drift. 
Thereafter it was practicable to unwater the 
workings at the bottom of the sloping shaft 
and to resume driving eastward. The release 
of the water then probably accounts for the 
extremely moderate amount met with in 
driving the new Musconetcong Tunnel, in 
which the inflow at no time has exceeded 500 
gallons a minute—air-driven Cameron pumps 
being easily capable of handling it. 

The air-driven drills used in driving the 
old Musconetcong Tunnel were the invention 
of Simon Ingersoll, and were brought out 
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Top, left—Camp at east portal of new Musconetcong Tunnel. 
Concrete mixer and shops at west portal, 


encountered repeatedly, and each time the 
workmen were forced to retreat to the surface. 
In August of 1874—more than a year after 
water began to cause difficulties, the drills 
again opened up the seemingly exhaustless 
reservoir, and water poured into the workings 
at the bottom of the vertical shaft at the rate 
of 3,000 gallons a minute. 

To make a long story short, the situation 
at the original sloping shaft remained un- 
altered in the meantime, and no progress at 
the west portal could be effected except in re- 
moving the rock in the intervening dry sec- 
tion. When the heading from the portal was 
holed through so as to provide an outlet for 
the water flooding the workings at the bottom 
of the vertical shaft, then the water in the 





in 1871. Those drills represented a decided 
step forward in the art, and were chosen by 
the contractor for the tunnel because they 
were considered by him to be the best avail- 
able for the work in hand. The Ingersoll 
drills performed well; and Doctor Drinker 
has written of them: ‘“‘At first 3144- and 4- 
inch drills were tried, but finally the 5-inch 
drill was decided on as by far the best size 
in the hard rock encountered. This drill was 
found to run months with little or no repair- 
ing necessary, and such repairs as were needed 
were generally more in consequence of wear 
than breakage.” The drills were mounted on 
crossbars supported by timber carriages 

each carriage mounting three drills; and two 
carriages were used at each heading, one on 


Right—Contractor’s sawmill at west portal. 
Right—Panoramic view of camp at west portal. 
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each side of the center line. The maching 
were piston drills, and the steel was directly 
connected to the piston—the size of the dril 
being designated by the diameter of the pistop, 

According to the record: “After the ma. 
chines got fairly to work at the west end, they 
made an average, in the six months beginning 
June 1, 1874, of 135 feet per month through 
rock which was pronounced harder and tougher 
than any met with in the Hoosac Tunnel by 
judges familiar with both.” Exclusive of the 
rock removed in the two approach cuts to 
the portals, a total of 82,000 cubic yards of 
rock was excavated in the tunnel proper, 
Black powder was employed generally fo, 
blasting in the open cuts, where the drilling 





Bottom, left— 


was done by hand, while almost all the rock 
removed within the tunnel was blasted with 
dynamite that was fired electrically. The ux 
of dynamite and electric firing were notable 
innovations. The tunnel was completed it 
1875; and at the high tide of operations ther 
were 1,000 men on the job. 

The new Musconetcong Tunnel is 4,900 
feet long between portals. The lined sections 
are 30 feet wide and 25% feet above the ba® 
of the rails at the crown of the arch. The & 
cavated sections average 3914 feet wide and 
34 feet high in soft ground; 36 feet wide by 
31 feet high in rock, before lining; and 
feet wide by 28 feet high in solid rock, whet 
unlined. Inasmuch as most of the tunnel & 
lined, it is highly likely that the remainder 
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1—Timbered portal at west end of new tunnel, with an Osgood shovel excavating the bench. 2—At work taking out cut to grade 
at east approach. 3—Drilling rock in east approach cut. 4—Bucyrus-Erie shovel and muck train taking out the first lift 
of the excavation for the approach to west end of new tunnel, 5—This air-operated shovel is equipped with 
an air hoist for lifting and transferring empty muck cars from the side track to the loading track. 
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Longitudinal section of the 5-inch Ingersoll drill used between 1872 and 1875 in driving the origina] Musconetcong Tunnel. 


it will be lined sooner or later for the sake of 
uniformity. Where lined in heavy ground the 
side walls are 4 feet thick, and the arch lining 
is generally 3 feet thick. In good ground, 
however, there is a 2-foot concrete lining. 

The present job has been exceptional be- 
cause of the wide range of demands made 
upon the contractor, the Bates & Rogers 
Construction Company. This has been due 
to the diversity of ground en- 
countered within the relatively 
short length of the tunnel; and 
the frequent changes of formation 
have imposed correspondingly fre- 
quent alterations in the methods 
or procedures employed to deal 
with them. 

For a distance of 750 feet in 
from the west end, the formation 
penetrated is composed of clay, 
oxidized clay, shale, and decom- 
posed syenite. Following this, the 
tunnel pierces 450 feet of soft lime- 
stone; and then the heading was 
advanced through 300 feet of 
loose and broken water-bearing 
syenite. This formation is part 
of the old watercourse that was 
tapped when the original tunnel 
was driven; and, because of the 
broken nature of the ground, the 
drill runners frequently found it 
troublesome. In the remainder of 
the tunnel, working eastward 
from the west end, a hard syenite was preva- 
lent; and the rock might appropriately be 






described as a gneiss. 

In soft ground, where enormous pressures 
were developed, especially when the ground 
was wet, the crown-bar method of tunneling 
was resorted to; and this procedure was ex- 
tensively used in the western section of the 
The crown-bar method was followed 


tunnel. 
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at the east end of the tunnel for only 450 
feet—solid rock being struck thereafter. In 
solid rock, the work was advanced by the 
familiar top-heading method—the full width 
of the heading being driven at one time, as a 
rule. In some cases, where the condition of 
the rock required it, winging out was done after 
the top heading had been driven. In either 
case, the bench was removed afterwards by 


Slope 8x20 ft 






Not to scale 







be-J65" struck here 





_ tes? 


Slope and drifts 


. Water 
\, Struck here, 
a= D275 &-mm- 


CUTTING GREASE WAFERS 
WITH AIR PRESSURE 


i long ago when the Maine Central 

decided to use hard grease in locomotive 
driving-rod grease cups it was found that the 
consistency of the substance was such that it 
could not be cut into wafers of suitable size 
with knife blades. Tests revealed that the 
work could be done with thin 
wires under pressure; and, as are 
sult, a cutting machine was de 
vised at the Waterville, Me, 
shops of that railroad that can 


jooded and turn out 469 grease wafers at one 
3 celle gusaal stroke. This machine, as well as 
_ surface the forming machine which con- 


verts the grease cakes into rolls 
114 inches in diameter, is oper- 

















ated with compressed air. 














Detail of Cross Drifting 


Courtesy, Engineering News-Record. 

Vertical section and plan of operations carried on at the 
west end of the old Musconetcong Tunnel, where in un- 

dating water delayed the work for many months. 


bench holes and toe holes. Occasionally, 
down holes were employed to break away the 
top corner of the bench. Depending upon the 
nature of the ground encountered, the length 
of the bench behind the heading varied from 
10 to 20 feet. 


(To be concluded) 
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3 ; 
ee ~_“L Hie ias sates The frame of the cutting ma- 
'y-Porta’ Elevation chine, so Railway Mechanical En- 
Shefte shett t, | eS" thing Slope gineer announces, is fashioned of 
EE x Y heavy-oak timbers. Over . 
oven cut SI € BSWAad 3VZZAa 1 A CMAYY s. Over an ope 
Plan — ing in the machine table are 
Kc a stretched 67 piano wires, and on 
zt tol Ls, these are laid seven rolls of grease 
Dri¥t Byet- abee > each 28 inches long. The wires 


are spaced to cut wafers 3 inch 
thick. The grease is pressed 
through the wires by a platen, on 
the bottom of which are seven 
wood strips shaped to conform to 
the contours of the rolls. These 
strips are slotted so as to accommodate the 
wires after they have finished their work of 
cutting. Pressure is applied to the platen by 
means of an 8x12-inch air-brake cylinder; and 
a valve placed in the air line reduces the regu: 
lar shop air pressure to the required 35 pounds. 





An iron industry is to be established at 
Puerto Corral, Chile. 
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Longitudinal section of the R-72 Ingersoll-Rand drifters extensively employed in driving the new Musconetcong Tunnel for the 


Lehigh Valley Rallroad. 
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New Grace Motor Liner “Santa Barbara” 
Sails on Maiden Voyage 


HE new twin-screw motor- | —_— 


By W. P. BIESER* 





ship Santa Barbara of the | 
Grace Line, displacing 15,000 | 
tons and with a speed of well | 
over 1644 knots, sailed on her 
maiden voyage for the west 
coast of South America via 
Havana and the Panama 
Canal on September 27. Her 
sister ship, the Santa Maria, 
named in honor of the flagship 
of Columbus, was placed in 
the same service on May 10, 
last. These new vessels are the 
largest and the fastest passen- 
ger-and-freight motor liners 
fying the Stars and Stripes. 
Those interested in dimensions 
may like to know that the 
Santa Barbara has a length 
of 485 feet and a beam of 64 


a neegen presen: 





a. 


feet; that she is equipped 
with engines developing 
10,000 i.hp.; and that she 


has a cargo-carrying capacity of 7,000 tons. 

The American idea of making passenger 
ships homelike, comfortable floating resi- 
dences was carried out in every detail of their 
design. There are numerous suites-de-luxe 
and a proportion of cabins with private baths 
formerly undreamed of. There are no inside 
staterooms; and beds instead of berths are 
the rule. Only first-class passengers are 
accommodated—the maximum capacity be- 
ing 157. A capacious swimming tank, a 
space set aside for the practice of golf, wide 
*Editor, The Grace Log. 





Photo by Cosmo News Photo Service. 
The fine motor-driven ship ‘‘Santa Barbara’’ of the Grace Line, 


having a displacement of 15,000 tons. 


decks for dancing, for sports, or for deck- 
chair siestas invited by the tropics, are in- 
teresting features of the ship arrangement. 
The promenade deck—on which are situated 
the social hall, lounge, smoking room and 
veranda cafe—is fitted at the forward end 
and for a considerable distance along each 
side with a glass screen with sliding windows, 
thus assuring comfort under all weather 
conditions. 

Each vessel has a cruiser stern, a straight 
stem, and is of the 2-deck type with a shelter 
deck and with a tonnage opening aft. The 








pated. 











hull is subdivided by nine 
complete watertight bulk- 
heads and by a number of 
other bulkheads forming small- 
er subdivisions. Eight insu- 
lated compartments are pro- 
vided for provisions, and there 
are six specially insulated 
cargo chambers for the car- 
riage of fruit, together with 
three electrically driven co- 
refrigerating machines and the 
necessary fans, coolers, brine 
grids, etc. The galley and the 
laundry have the most mod- 
ern electrical facilities. Ample 
baggage, mail, bullion, and 
storerooms are available. 
These new motor ships con- 
form to the specifications of 
Lloyds and the American Bur- 
eau of Shipping. 

The steering gear of the 
Santa Barbara is of the 4-ram 
electro-hydraulic type operated both by 
telemotor and Sperry electric control. Electric 
winches are provided for boat hoisting. The 
deck machinery gives the Santa Barbara 
exceptional power for the heavy lifts charac- 
teristic of West Coast freight traffic. It will 
often be called upon to hoist single pieces of 
machinery weighing from 40 to 60 tons. The 
nature of the trade has produced in the Santa 
Barbara a fine example of high-class passenger 
and heavy-freight ship. Incidentally, on her 
trial, the Santa Barbara substantially ex- 
ceeded her contract speed of 1614 knots. 





Photos by Drix Duryea 


Left—Where all the smoker’s needs are antici- 
Right—The dining room of the “‘Santa 
Barbara’’ is airy, light, and attractive. 
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Left—Industrial tractor halting momentarily at air-control station to open the doors directly ahead. 





un 





Right—Tractor operator 


closing the doors behind him by pushing a button after entering the building. 


AIR-OPERATED DOORS 


hed is a recognized fact that the use of special 
motor trucks and tractors in large industrial 
establishments and the like has done much to 
facilitate the handling of materials in the 
course of. manufacture or of finished com- 
modities. This problem of internal transporta- 
tion is an important one, because it has a 
vital bearing on the speed of production. The 
introduction of self-propelled vehicles of all 
sorts within the walls of modern plants, 
factories, etc., has resulted in another con- 
venience designed primarily to prevent the 
slowing up of these carriers at intervening 
doorways, which are kept closed for one 
reason or another. We are referring to auto- 
matically operated doors which are finding 
favor in the eyes of plant managers because 
they are one more means of keeping things 
moving. 

The Michigan Metal Products Company 
has devised a system of pneumatic door con- 
trol, known as the ‘‘Air-Dor”’ control, that 
is very flexible. It can be used in connection 
with any standard type of straight swing door, 
single- or double-slide door, and folding door, 
and can be modified to 


can be functioned by any desired number 
of switches, thus making it possible to open 
or to shut a door from convenient stations 
inside and outside the building. This can 
be done at any desired rate of speed through 
the medium of a pressure regulating valve, 
which admits just the right amount of air 
into the cylinder attached to the door, 
itself. The arrangement is such that the 
doors are at all times under the complete 
control of the operator, and may therefore 
be reversed at any point in their travel. The 
air pressure required for this service of course 
varies with the size and the weight of the door, 
and ranges anywhere from 20 to 100 pounds 
per square inch—60 pounds being the average 
working pressure. The consumption of air 
is said to be low. 


Aside from the convenience of such a sys- 
tem of door control, which enables drivers of 
industrial trucks to be their own door tenders 
without moving from their places, the item 
of possible savings to be effected by its use 
deserves consideration. An automobile plant, 
where five doors are pneumatically operated, 
has reported that one of them paid for itself 


in six weeks of service. Within an interval 
of fourteen weeks this particular pair of doors 
was opened and closed 14,178 times. 





AIR-LIFT TABLES INCREASE 
DESK PRODUCTION 


HERE are many operations in the finish- 

ing room of a furniture factory—such as 
rubbing down finishing coats with sandpaper 
—that can be performed much more effectively 
if the work can be raised to any de- 
sired height quickly and without involving 
manual labor. This is accomplished, in a 
factory specializing in the making of office 
desks, by means of air-lift tables, three of 
which—one in the spray cabinet—are shown 
in the accompanying photograph. These 
tables, according to the owner, have paid for 
themselves niany times over; and the number 
in use throughout the plant in question is 
ample evidence of their value in dollars and 
cents from a production standpoint. 

The lifts are operated by controls, on the 
floor, that are similar to the accelerator of a 
motor car. To raise the working platform to 
its maximum height tke operator steps on one 

control: to lower it flush 








serve special needs. For 
example, conveyors can 
automatically operate 
doors by the aid of spec- 
ial trips placed at suit- 
able points on the track- 
way; and __ traveling 
cranes moving in and 
out of buildings can be 
made to open or to close 
doors in a similar fash- 
ion. 

The ‘“Air-Dor” oper- 
ating mechanism is con- 
nected directly to the 
air-supply system in the 
plant, if such be avail- 
able. Thence the com- 
pressed air passes 











through an electrically 
controlled valve that 





Compressed air moves the pistons that raise and lower the tables upon which the 
work is placed in this furniture factory. 


with the floor he presses 
his foot on the other 
control. Holes at dif 
ferent points in_ the 
shaft or plunger, 
which the table is at 
tached, make it possible 
to keep the table at cor 
responding heights Dy 
inserting a pin in aly 
one of them. This is¢ 
convenience, as it et 
ables a man to place his 
work where he can best 
handle it. Facilities 
this kind could, ™ 
doubt, be used to at 
vantage in other brat 
ches of industry. 














gansta 


Nov 


amnesia 


Th 


a* 
ha 
those 
for m 
of wor 
Lode 
of the 
found 
stream 
the § 
mining 
1850, 
since— 
being | 
all too 
suspen 
ments 
cided]; 
and to 
prises 
conditi 
All ; 


doned 














Ty 


, XI 


wn 





nterval 
f doors 


SE 


finish 
such as 
id paper 





ectively 
ny de- 
volving 
d, ina 
rf office 
three of 
> shown 

These 
paid for 
number 
sstion is 
lars and 


, on the 
itor of a 
tform to 
S$ ON One 
r it flush 
e presses 
he other 
; at dif 

in the 
nger, 
le is at 
+ possible 
le at cor 
ights by 
1 in any 
This is@ 
is it er 
“place his 
- can best 
cilities 0! 
ould, ™ 
d to at 
her brat 
ry: 


—= 





nnnnen ETAT 





November, 1928 


aaunnngnnnann ed nnt 


COMPRESSED AIR MAGAZINE 


Horesnee tenses naan 





2575 





UE 





Mining Gold at the Central Eureka 


Im California 


This Property Was Located 63 Years Ago and Illustrates the 
Difficulties of Working in the Mother Lode 


A FTER the mad rush of the ‘‘forty-niners”’ 

had petered out somewhat and many of 
those venturesome gold seekers cast about 
for more permanent employment than that 
of working placers, then it was that the Mother 
Lode was discovered—the primary source 
of the flecks and nuggets of the precious metal 
found in the beds and adjacent sands of 
streams running seaward from the slopes of 
the Sierra Nevada Mountains. Quartz 
mining on the Mother Lode began about 
1850, and has continued intermittently ever 
since—the records of those undertakings 
being a succession of high-hearted starts with 
all too frequent dismal endings or with long 
suspensions of efforts. Many of the disappoint- 
ments were, undoubtedly, due to the de- 
cidedly difficult nature of much of the ground 
and to the manner in which the earlier enter- 
prises undertook to deal with the physical 
conditions of the lode. 

All along the Mother Lode are the aban- 
doned ruins of what once were thriving min- 



























By E. H. DICKENSON 


ing towns before the gold-bearing lode sud- 
denly ceased to be a producer or before min- 
ing, as then practiced, proved unable further 
to cope with the ground. The region has been 
picturesquely dealt with in the writings of 
Bret Harte and Mark ‘Twain; and in the days 
described by them the mining towns were 
communities of rough men, crude ways, and 
rawness in many respects. This background 
is interesting because it now serves to empha- 
size a present contrast as represented by the 
towns of Sutter Creek and Jackson. The Cen- 
tral Eureka Mine, with which we are about to 
deal, is at Sutter Creek, and Jackson, the 
county seat, is three miles away. These towns 
have none of the rawness of the usual new 
mining camp. From afar they suggest New 
England villages, except that the snow- 
capped Sierras visible in the distance reveal 
that such they cannot be. On closer inspec- 
tion, the prevalence of palms and orange 
trees, of narrow streets and arcaded sidewalks, 
carries one back to the time when Old Spain 


held sway in California. 

Apart from what they represent in the way 
of varying successes in extracting treasure 
from the Mother Lode, most of the mining 
camps are interesting historically and also 
because of the unusually fine living conditions 
offered by nature in the forms of good water, 
a very favorable climate, and an advanta- 
geous elevation of 1,500 feet. Fruits of every 
description, such as oranges, apples, peaches, 
nuts, blackberries, etc., grow at random 
about the Central Eureka Mine. Snow, 
though seen afar on the towering mountains, 
seldom falls at the mine; and the property is 
within 114% hours’ run from Sacramento or 
Stockton, and 4 hours’ drive from San Francisco 
over concrete roads. 

The Mother Lode ranges for a distance of 
approximately 125 miles. between Mariposa 
County, on the south, and Eldorado County, 
on the north. The Mother Lode is a sheared 
fault zone—a line of crustal weakness, 
through which gold-bearing solutions were 
forced upward by certain major earth move- 
ments that occurred in the dim past of Car- 
boniferous and Jura-Triassic times. This 











mine. 


Top—Looking 
Mother Lode from the collar of the 
Central Eureka Shaft toward the 
town of Sutter Creek, in the dis- 
Bottom, 
occupied by Albion S. Howe, general 
superintendent, 
the fine living conditions at the 
Right—Another view of the 


tance. 


country 
Eureka Mine. 


north along the 


left—This house, 


is an example of 


adjacent to the Central 
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fault in places has been found to carry 
gold-bearing quartz. So much for the 
Mother Lode as a whole. Now let us 
touch upon the activities of the Central 
Eureka Mining Company. 

There are three original properties, all 
of which are now connected underground. 
These are the Central Eureka, where the 
present main shaft is located; the Old 
Eureka, which the Central Eureka Min- 
ing Company owns; and the South Eu- 
reka. An accompanying sketch shows the 
relation of the three properties. The Cen- 
tral Eureka Mine was located in 1865, 
and was worked to a depth of 600 feet 
through a shaft at the north end of the 
property—the ore being shipped to a 
local custom’s mill. About 40 years ago 
the vein was lost and the mine closed 
down. It was next worked to a depth of 
2,700 feet through the present Central 
Eureka Shaft. This shaft then caved in, 
and the headframe fell into the hole. At 
the same time, the South Eureka Shaft, 
1,200 feet away, also caved. The mess 
was cleaned up by sinking an inclined 
shaft under the cave to connect with the 
bottom portion of the old shatt. The 
new shaft at present extends to a depth of 
4,960 feet on a 70° incline. It is interesting to 
note that the Old Eureka once belonged to 
Mrs. Hetty Green. The story is that she re- 
fused to work it or to have it pumped out, 
and that finally she sold it full of water for 
ihalf a million dollars. 

From a mining viewpoint, the property 
fis interesting because of its depth, the ex- 
‘tremely heavy ground encountered, and the 
amount of timbering required to support it. 
According to Albion S. Howe, the general 
superintendent of the company, the ground 
presents no rock drill problems: the difficulty 
is to sustain the ground, not to break it. Just 
what the situation is can be appreciated when 
it is considered that an average of three tim- 
bermen are employed to every two miners. 





Today, instead of the original vein, a newly 
discovered lode in the footwall is being worked. 
It is for this reason . 
that the lowermost sec- 
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Shaft collar at the Central Eureka Mine. 


on this work nearly all the time. There is 
an interval of 150 feet between levels. The 
timbers are of pine, spruce, and Douglas fir. 


The method of stoping employed depends 
upon the nature of the ground—that is, 
whether quartz, broken-up slate, gouge, or 
quartz stringers are being mined. The stopes 
have a maximum width of 35 feet. A timber- 
and-fill system is practiced—the timbering 
consisting of a modified form of square sets 
differing from those in common use in that 
the caps run from wall to wall, like stulls. 
Some of the chutes are cribbed with round 
timbers. The needful waste or fill is taken from 
crosscuts run into the walls at angles of from 
35° to 40° so that the muck will slide out of 
them. These crosscuts are driven into either 
the hanging or the footwall, whichever hap- 
pens to be more convenient; and the muck so 
obtained is shoveled into place in the stopes. 


11400 


The ground in the stopes is very heavy, 
and so as to prevent cave-ins the filling 
is kept close up behind the miners. In the 
stopes where clay gouge is being worke; 
it is necessary to support the back by 
spiling, of the ordinary mine type, a 
shown in an accompanying diagram, 

Numerous air-driven stopers, “Jack. 
hamers”’, and drifters—depending upon 
the character of work to be done—are jy 
service underground. For example, CC. 
11 stopers, which are dry machines, are 
employed in the stopes where the ground 
is wet; CC110-W3 stopers, wet machines, 
serve to drive raises; BCR-430 “Jack. 
hamers”’ are used for sinking: and drifters 
of different sizes help to get out the ore. 
bearing rock. The ore is well cracked and 
broken up, so that no block-holing is re. 
quired. The steels used in connection with 
these pneumatic tools vary, as follows: 
114-inch, hollow, round, lugged steels for 
the drifters; 1-inch, hollow, quarter, oc. 
tagon steels for the wet stopers; 74-inch, 
solid, quarter, octagon steels for the dry 
stopers; and 76-inch, hollow, octagon 
steels for the ‘‘Jackhamers.”’ 

The ore is drawn from the stopes 
through chutes, and is thence trammed to the 
shaft in 16-cubic-foot end-dump cars running 
on 18-inch gage track laid on a grade of ¥ 
inch to 16 feet. There are loading pockets 
at all stations each having a capacity of about 
150 tons. At the present time hoisting is 
being done principally from the 4,500- and 
the 4,700-foot levels. The skips dump auto- 
matically at the surface; and after the over- 
size ore has passed over a grizzly it is reduced 
to 2-inch size by a Blake type jaw crusher. 
With that done, it is hand trammed in 2-ton 
cars for a distance of 250 feet to the mill. 


From the mill bins the ore is fed by means 
of Challenge suspended-type feeders to 
stamps, arranged in eight batteries of the 
usual five each. Both inside and out, amalga- 
mation is used in reclaiming the precious 
metal—the amalgamation plates being 16 
feet long and 5 feet wide. The mortars are 

of the single-discharge 





type. The ore is next 





tion of the Central Eu- 
reka Shaft is in the hang- 
ing wall of the vein; and 
this accounts in part for 
the very heavy ground 
at the bottom of the 
mine. It is also due to 
faults cutting the vein 
at acute angles. Des- 
pite the fact that the 
shaft is supported by 
round timbers, each 2 
feet in diameter, with 
8xi4-inch jacket sets 
outside these, it has 
been necessary during 
the past year to replace 
all the timbers up to a 
point 200 feet from the 
bottom; and a crew of 
fifteen men is engaged 
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of the Central Eureka Mine. 


treated on 6-foot Frue 
vanners; and there art 
two vanners to each bat: 
tery of stamps. About? 
per cent of the mill feed 
is recovered in the form 
of sulphide, which ruts 
in value from $60 to $10 
a ton. The product’ 
packed in bags and sett 
for further treatment 0 
the Amador Metals Re 
duction Company, ‘ 
local concern that oper 
ates a custom’s cyanide 
mill. The tailings § 
to a storage pond, abou! 
a mile away. This ® 
necessary, as it is {or 
bidden by law to d* 
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I—Amalgamation plates and stamps in the mill. 
3—Blacksmith shop equipped with a No, 50 **Leyner’’ sharpener and an I-R pedest 


4—Timber-framing shop. 
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Large timber in background is for 
at the Central Eureka Mine, 


2—Main hoist of Central Eureka Shaft, 


haft repair, 


with compressor in the foreground. 
al type shank-and-bit punch. 
5—Com pressor house 
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Stope spilling as used in the Central Eureka Mine. 


any stream flowing into San Francisco Bay. 
The tailings can be reclaimed at any time 
should it be decided that they are worth 
handling. The amalgam is retorted and the 
bullion melted at the property—the gold 
bars being shipped to the Selby smelter of 
the American Smelting & Refining Company. 

The Central Eureka Mine hoists about 
160 tons of ore daily, and produces gold to 
the value of $500,000 and more annually. 
For example, during the year ending March 
31, 1927, a total of 46,756 tons of ore was mined 
and $551,108.21 worth of gold was produced 
with the mill running 293 days on a 40-stamp 
basis. Of this sum, $432,679.59 was in bul- 
lion and $118,428.62 in concentrates. Dur- 
ing the same period the workings were ex- 
tended 3,723 feet, consisting of 2,473 feet of 
drift; 732 feet of crosscut; 408 feet of raise; 
and 110 feet of shaft. The gold recovery per 
ton of ore milled was $11.789, while the 
tailings yielded $1.165 of gold per ton. This 
may seem a high value for tailings, but is 
explained by the fact that the ore is difficult 


South Eureka Shary 





Central Lureka Shart 
s Collar 1609 ‘Above sea /eve/ 


to cyanide because it contains a large amount 
of graphitic carbon. 

Three Ingersoll-Rand, Type 10. belt-driven 
compressors furnish air at the mine. Two of 
these units, located at the Central Eureka 
Shaft, have piston displacements of 599 and 
888 cubic feet, respectively. The third Inger- 
soll-Rand machine, which has a piston dis- 
placement of 1,190 cubic feet, is at the Old 
Eureka Shaft, where there is also a compressor 
of another make with a capacity of 550 cubic 
feet of free air per minute. The air is supplied 
at a pressure of 100 pounds per square inch. 

There is a 4-inch air line in the Central 
Eureka Shaft, a 6-inch air line in the Old 
Eureka Shaft, and a 4-inch connecting line— 
1,700 feet long—on the 1,500-foot level. Large 
receivers are provided at the surface at each of 
the shafts. Besides serving to operate the 
pneumatic tools previously mentioned, com- 
pressed air is used to drive some of the pumps 
and a 25-hp., 2-cylinder, single-drum hoist on 
the 4,700-foot level of the Central Eureka 
Shaft. This hoist is used in sinking. 


Old lvreka Short, 

















bell ie a si am ces 9 
1500" feve/ 
SEEN. ee -—---—- 
y 
Section in Pore I600° 
: of Vein 
2700' /eve/ 
fon Station 
#940" Y 


The Central Eureka Shaft has just bee 
sunk 152 feet deeper to open up a new level~ 
the 4,850-foot level. One hundred and ty 
feet of shaft is needed beneath the lowermog 
station for ore and waste bins, for a safety 
bulkhead, and for a sump chamber beneath 
the bulkhead. The bulkhead is solidly byjj 
of 14x14-inch Oregon pine across the hoig 
compartments, and also serves as a floor for, 
bin designed to catch rock spilling down th 
shaft. This rock is drawn off from time ty 
time through a chute into the ladder compar. 
ment, whence it is raised by an underground 
hoist and dumped into bins beneath the station 
above. Working beneath the bulkhead, shaft 
sinking can proceed without interfering with 
other mining operations. 

At the Central Eureka Shaft the main hois 
is of the double-drum, geared type, and js 
operated by Westinghouse motors. It wa 
built for Pelton-wheel drive by the Risdon 
Iron Works, and later converted to steam 
drive. Now, as just stated, electricity is the 
motive medium. This change to steam and 
then to electric power is typical of the entir 
district, as most of the hoists and othe 
machinery on the Mother Lode were originally 
operated by Pelton wheels. 

Power for the mine is obtained from the 
Pacific Gas & Electric Company. Current 
is received at the plant at 17,000 volts and 
is stepped down to 440 volts—the ratel 
voltage. As a matter of fact it is somewhat 
higher, what might be called a compromis 
voltage that permits running the numerous 
500-volt motors on the property as well a 
some new motors of 400 volts. 

Ventilation of the workings is achieved by 
two blowers set in a concrete station on the 
2,700-foot level of the South Eureka Shaft 
The fans are of the Sirocco type, made by 
the American Blower Company. One d 
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them, which is direct connected to a 50-hp. 
motor, is an upcast fan that operates most 
ofthe time. The other, direct connected to a 
}-hp. motor, is an emergency fan that serves 
toreverse the air currents in case of necessity. 
Both are run at 1,750 revolutions per minute. 
The South Eureka Shaft constitutes the up- 
cast shaft, and the Central Eureka and the 
(ld Eureka the downcast shafts. All drifts 
are fitted with draft doors; and dead ends 
gre aired by the aid of large-diameter ven- 
tating pipes with air jets in them. The 
temperature underground varies from 78 
to 82° F. However, because of the effective 
system of ventilation, the working conditions 
are not uncomfortable. And now we come to 
the pumping equipment. 

The Old Eureka has its own pumping sys- 
tem, while the water from the Central Eureka 
is raised to the 2,700-foot level of the South 
Eureka, whence it is pumped to the surface. 
long the Mother Lode, most of the water 
comes into the mines between the surface and 
the 2,000-foot level. At the Old Eureka Shaft 
there are three Cameron centrifugal pumps 
operating in series. These are driven by 100- 
hp. motors running at 1,750 revolutions per 
minute. The first of them is on the 500-foot 
level, and is a No. 4 three-stage with a capacity 
of 500 gallons a minute pumping to the surface 
against a head of 500 feet. The next one, of the 
same size, is on the 1,000-foot level, while the 
third is stationed on the 1,700-foot level. This 
isa No. 5, capable of handling 375 gallons of 
water a minute against a head of 700 feet. 
All three of these pumps are automatically 
stopped and started by floats in the sump. 
The water column is 8 inches in diameter 
throughout. 

Nine small Cameron pumps constitute the 
pumping equipment at the Central Eureka. 
All these pumps are of the outside-packed; 
horizontal, plunger type; are operated by 
compressed air; and pump to a 
simp on the 2,700-foot level at 

















Herbert Photos, Inc. 


The'Fire;Department of the City of Los Angeles, Calif., adopted a type of oxygen 
helmettiwhich enables the wearer to breathe normally under a wide range of con- 


ditions. 


The helmets were accepted by the department only after they had 


been subjected to rigorous tests under actual fire conditions and after 
submergence in a swimming tank. 


neat and attractive. A force of 200 men is em- 
ployed on two 8-hour shifts—one going on at 
6:30 a.m., and the other at 6:30 p.m. And for 
the comfort of the workers fresh water 
is piped into the mine—drinking fountains 
being provided at every station. Among 
the camp buildings is a well-equipped emer- 
gency hospital; and the Central Mine Rescue 
Station, which serves the entire district, 
is on the premises. There are neither board- 
ing houses nor bunk houses on the property, 
and no stores are sold there; but the mine 
has comfortable change houses. The hot- 
water supply for these comes from a large 
boiler equipped with a Dutch oven fired 
with refuse wood and sawdust from the 


mine. Board and lodging can be obtained 
by the men in Sutter Creek at $33 a month— 
the miners’ pay averaging $4.50 a day. 





NEW LINE OF HIGH-SPEED 
DRIFTER DRILLS 


fies Ingersoll-Rand Company, of New 
York City, has recently announced a new 
line of air-driven drills of the drifter type. 
These drills, three in number, are all of the 
same general construction, differing only in 
size. 

The largest, the S-70, weighs 185 pounds. 
This type is recommended for heavy duty in 
hard rock and for deep holes. It is especially 
suited for tunnel work, forlargemine 
headings, and in both dimension- 





the South Eureka Shaft. Seven of 
them are usually in service at a 
time; and the head under which 
they work varies with their station 
in the mine. 

On the 2,000-foot level of the 
South Eureka Shaft are two out- 
side-packed, triplex, horizontal, 
plunger pumps handling 250 and 
200 gallons of water a minute, res- 
pectively, against a 2,000-foot 
head. One is a Dow and the other 
a Dean: and one acts as a spare. 
Inthe same shaft, but on the 2,700- 
foot level, are two vertical, triplex, 
plunger pumps of the Dean type. 
They are electrically driven: oper- 
ate in series; have a combined ca- 
pacity of 200 gallonsa minute; and 
pump from the 2,700 to the 2,000- 
foot level. 

Both Mr. 
Spiers, his 
believers in 


Howe and Mr. James 
assistant, are great 
what they refer to as 











the value of environment, and this 
explains why the mine and its sur- 
foundings are kept exceptionally 


recently placed on the market. 
mounted on the same column; and it is easy to see 


Here are the three new Ingersoll-Rand high-speed drifters 


They are 


how virtually alike they are in construction. 


shown 


and crushed-stone quarries. The 
next in size, the 138-pound N-75 
machine, is adapted for the general 
run of drilling around a mine. Its 
power and speed enable it todowork 
that formerly required the use of 
drifters from 20 to 40 pounds heav- 
ier. The third, the L-74, is recom- 
mended for medium-soft ground 
and for close-quarter or any other 


operations calling for a light- 
weight drill. This machine weighs 
110 pounds, and is_ powerful 
withal. 


According to the manufacturer, 
the outstanding features of the new 
drifter drills are: straight lines; low 
center of gravity; minimum of vi- 
bration; long guides, giving longer 
life; amply proportioned chuck 
parts; new I-R valve; and high drill- 
ing speed. Full details of these 
machines are contained in a folder 
which may be obtained free from 
the Ingersoll-Rand Company. 
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l Tank & Seiad Water 


To City of Royal Oak 


HE City of Royal Oak, Mich., has lately 

amplified its water-supply system by 
constructing an exceptionally high tower for 
the purpose of obtaining a head that will insure 
satisfactory distribution for all purposes. 
What has been done in the case of Royal 
Oak is part of a general plan to provide 
water to Detroit and the vicinity through 
one extensive system in which the various 
outlying districts of large demand are supplied 
through the medium of elevated tanks. 

We are indebted to Mr. E. M. Shafter, city 
engineer, for the following particulars. Owing 
to the fact that much of the water supply of 
Royal Oak has been derived from under- 
ground sources which have proved un- 
certain from time to time, and owing to the 
rapid growth of this comnrunity, it became 
necessary to make arrangements’ with 
Detroit to supply water to the district. 
According to the water-works plan of 
Detroit, the metropolitan area—lying to 
the north as far as the Fourteen Mile 
Road and from Monnier Road on the west 
to John Road on the east—would be served 
by a 48-inch steel main leading from the 
Eight Mile Road, at Livernois Avenue, to a 
1,500,000-gallon elevated tank located on 
the west side of Woodward Avenue just north 
of the Ten Mile Road. This scheme also in- 
cluded the construction of a booster station, 
in the vicinity of the Eight Mile Road, to lift 
the water into the elevated tank. In order to 
fill the tank it would be necessary to pump 

against a 100-foot head. 

For several years an effort was made among 
the various cities and villages included in this 
district to get together and work out some 
plan of financing such a water system; but, 
for various reasons, no agreement could be 
reached, and it finally fell upon the shoulders 
of the City of Royal Oak to handle the proposi- 
tion alone. A bond issue, 
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Assembling the 1,500,000 gallon Horton 
tank that now supplies water to 
the City of Royal Oak. 


Royal Oak. This line has been installed 
and tested to the satisfaction of the Detroit 
Water Board engineers; and the 
up of the entire job has recently been ac- 
complished. The total cost of the steel main 
in place has amounted to approximately 
$230,000. 

The contract for the construction of the 
1,500,000-gallon elevated tank was awarded 
to the Chicago Bridge & Iron Works for a 
lump sum of $93,050. The foundation for the 


cleaning 


tank was built by the N. A. Starr Company 
at a cost of $9,906. The tank is now completed 
and the combined outlay for the foundatig) 
and the tank, with incidental inspection ang 
engineering fees, has been approximate) 
$114,000. . 

The tank is said to contain more steelwork 
than any other water tank, and this is dye 
in part, to the fact that the high water ley¢ 
is 150 feet above the concrete foundation 
There are other tanks of greater capacity, 
but none of them is mounted at so great; 
height. The tank, itself, is 70 feet in diameter 
and from the bottom of the tank to the peak 
of the roof is also 70 feet. In assembling th: 
tank it has been necessary to drive a total ¢ 
52,500 rivets, ranging in sizes from 7 / 16 ind 
to 144 inches. The compressed air required 
to operate the riveting hammers, reamer, 
and the calking machine was furnished by 
two belt-driven Ingersoll-Rand compressors- 
the larger machine, a 12x10-inch unit, proving 
generally capable of providing ample air a 
periods of maximum demand. The forema 
on the job, Abe S. Miller, has stated: ‘Have 
operated this size compressor on three larg 
jobs without the loss of any 
a shortage of air.” 

Horton steel tanks of this type are not 
novelty. It seems that the Chicago Bridg 
& Iron Works, two years ago, erected a 2,000; 
000-gallon elevated tank at Charleston, § 
C.; and the tank lately finished for th 
City of Royal Oak is believed to be the nex 
largest in this country. During the last fer 
years, there has been a steady increase in the 
use of large elevated tanks in water-works 
systems; and the Chicago Bridge & Iron Work 
has built several of 1,000,000 gallons @ 
pacity. 


time because ol 


Idaho, so Hydraulic Engineering announces, 
has planned a new aii 





amounting to $500,000, 
was proposed, and the 
people of the community 
approved it by a large 
majority. Under the 
guidance of the Detroit 
Water Board engineers, 
plans for the 48-inch 
steel water main and its 
appurtenances, as well as 
for the booster station, 
were prepared in the 
‘local office; and the con- 
struction of the system 
is now well underway. 





The contract for the 
construction of the 48- 
inch steel water’ main 
was awarded to the R. 
D. Baker Company of 





big reclamation afl 
irrigation scheme thal 
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tail an outlay of $4 
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the construction of ! 
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These ye geyser compressors furnished the air required in driving more than 
52,000 rivets and in doing other work in connection with the great 
elevated water tank. 


high dam—one of 
highest in the world. 
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Sacambaya Treasure 





Hunt 


Gold Hoard Hidden in Old Peru By Priests 150 Years Ago 
Now Being Sought With Modern Machinery 


o_o writers have often made a treas- 
ure hunt the theme of their stories; and, 
though these may or may not be interesting, 
it is a little beyond the imagination of the 
average person to realize that an actual 
treasure hunt, on a big and modern scale, is 
in progress at the present time. Before 
describing the work which is being carried out 
now, it would be well to start at the beginning 
and to give a brief history of the treasure. 
The story is about the Jesuit mines in 
upper Peru, now called Bolivia, and of the 
ultimate deportation of the Jesuits in 1778. 
Shortly after Pizarro and his conquistadores 
had established themselves in the rich country 
of the Incas, Jesuit missionaries followed. 
They soon discovered that the land of their 
adoption was richly endowed with valuable 
minerals, to the extraction of which they 
subsequently turned most of their attention. 
The center of their activities was at the junc- 
tion of the Khato and Ayopaya rivers, which 
form the Sacambaya River. Here they built 
a monastery, on one side, and a fortress— 
commanding every point within sight—on 


eap. 


Top, left—One of the portables reaching Sacambaya. 
Bottom, left—Crossing the Khato River. 


By J. R. SHOTTON 


the other. They toiled undisturbed for more 
than a century, exporting their gold to Europe 
without paying a 20 per cent royalty due to 
the Spanish Crown. This question, however, 
became acute; and as the Jesuits persistently 
refused to pay the royalty they were com- 
pletely blockaded in the interior. By that 
time, 1767, the authorities wished to deport 
them, but did not succeed in doing so until 
1778, owing to strong ecclesiastical influences. 
The Jesuits kept the mines working to the end, 
hoping that deportation orders would be 
cancelled; but, when they finally had to go, 
they decided to hide their accumulated gold 
so as not to have it confiscated. Apparently 
they had foreseen the possibility of leaving, 
and had plenty of time to hide their treasure 
effectually, for to this date it has eluded all 
searchers and still remains undiscovered. 
Father Gregorio San Roman—one of the 
Jesuits deported from the Sacambaya—on his 
way out of the country, gave to his brother, 
then Prefect of Callao, Peru, a description 
of the hiding"place. The latter made notes of 
the verbal description; and this document was 











handed down in the family. The value of the 
hoarded gold is said to be the equivalent of 
£12,000,000. 

In the meantime, representatives of the 
government and of various private enter- 
prises were sent to search for the hidden 
treasure, but all met with failure. The docu- 
ment just mentioned only came to light in 
1905, when Corina San Roman, a direct 
descendent of the deported Jesuit, asked 
Cecil Prodgers to undertake to unearth the 
treasure. Prodgers organized three small 
expeditions—in 1905, 1906, and 1907, respec- 
tively; but they, too, proved unsuccessful. 
The main reason for this was that he did not 
interpret the document correctly: he operated 
only on one spot instead of surveying the 
surrounding locality for traces of artificial 
workings. 

In 1920, Prodgers had to abandon his 
efforts for health reasons, and turned all his 
information over to Dr. Edgar Sanders, the 
leader of the present expedition. Doctor 
Sanders was unable to take up the search 
until 1925, when he organized a small ex- 


Right—Dragging a portable uphill from the river to the Square Stone 
Circle—Approaching Sacambaya along the shore of the Khato River. 
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Left—So-called motor road between hentai and Quime. 


FN eet cite AT 


CEUCUEUUAEEOREDOOAULUELULAELVANEOANLAUNEAOEALOASEOOEALACEDLOREDOALUOROLAEELUALOUOAEOAOODUEOLOAOLENDDUNDANELUNODLEOLONOONOOUOEOOUREAUREORELOOEADONEOOEELUNEOONNHOGE 


COMPRESSED AIR Me AGAZING | 


TULOUSLAGNEOUREAGAALOREOONRELOROUOGUONEDEGREVAUDDUORAAAAULENODUELL UGE DONODONELOULLOOOUOOLONEDONEL DUEL AEUANODAUOLAGO DU ONeOOCeOd tec useuianayE 








eee. ee 


VRE EE REN A BIR IIE CORE TIS IRE 


HUOUUROUUNADEOLEROLUSUUEGUOEGLOOAHOOOUALOOODOGUUEGOUAAOUOAOEOAUONAUOLUGDUAODEOOLONUOUOOUSALUGUOOUOUOLOOOO OOOO OCULUNODEN0L S000 CotUHAOntnA Rig 


Vol. XXXII, No. x 


HUNLDOADCUEEUUOUUAANDOUROUOGEOOEDUONEOUENGEEOUOEDOGOODONEOU OREO ANCHO NEANNEA One uonotontiOE 


PY TS. 3 ita, 


Right—Getting one of the portables by an overhanging rock on a 


eklish section of the road between Quime and Quebrada. 


pedition. This was followed by another in 
1926. He spent most of his time surveying 
the district in an endeavor to interpret the 
document, which was correct in its essential 
points but somewhat incomprehensible in 
its details. The explanation for this is pre- 
sumed to be that in the short time in which 
the deported Jesuit had to tell his story, the 
brother—not knowing the district or anything 
about the hiding place—confused the details 
when he proceeded to put them on paper. 

In 1926, after considerable exploring, Doc- 
tor Sanders discovered a huge artificial stone 
structure, which he named the “‘Square Stone 
Heap’. He also discovered, some little dis- 
tance away, a filled-in tunnel, which is prob- 
ably one of the entrances to the treasure 





chambers. After a few days digging in the 
tunnel, a silver crucifixand a parchment were 
found—the parchment containing a warning 
not to proceed farther with the search. The 
few natives he had with him refused to go on; 
and as the rainy season was approaching 
Doctor Sanders decided to abandon opera- 
tions for that year; to return to Europe; 
to organize an expedition on a big scale. 

January, 1928, saw the formation of the 
Sacambaya Exploration Company, Ltd.; 
and on March 1, a party of 22 sailed from 
Liverpool for Arica armed with the most 
modern equipment necessary to attack the 
treasure chambers. The equipment includes 
four 514x5-inch portable compressors; four 
pneumatic hoists; three ‘‘Jackhamers’’, one 


and 











paving breaker, six trench diggers, and two 
clay diggers—all air operated; one Cameron 
prospector’s pump; one Gwynne hydraulic 
mining outfit, complete; another Gwynne 
high-pressure pump, for hydraulic mining 
purposes and driven by a Waukesha motor, 
which serves the twofold duty of alternately 
driving the pump and a circular saw; two 6 
wheel Morris trucks; two gasoline winches; 
two electric lighting outfits; six steel derricks; 
and many other useful items of camp and 
general equipment. 

From Arica to La Paz, a special train was 
chartered; and the same was done in the run 
from La Paz to Eucalyptus, the railhead 
station. It was necessary for the whole ex 
pedition to get a “breather” at La Paz, a 





Snapshots showing difficulties encountered in handling the portable compressors on the steep slopes between Inquisivi 
and the Khato river bed. 
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I—T dlity hoist operating a derrick on the south side of the Square Stone Heap. 2—Block-holing boulders with a BCR ‘‘Jack- 
hamer’’, 3—Portable compressor on the north side of the Square Stone Heap. 4—Awning of branches shading fuel 
tank to minimize eva ation on a hot day. 5—Another derrick equipped with an air-driven utility hoist. 
6—Two of the pnortables that have furnished operating air in attacking the Square Stone Heap. 
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Left—Crossing the first river on the first 
day out from Quime. 


Right—Crossing the Khato River upona 
heavily taxed bridge of logs. 


Oval—tThe toilsome job of dragging a 
portable uphill to the Square Stone 
Heap. 


the overnight climb from sea level to a height 
of 14,500 feet, in crossing the Andes, had upset 
the hardiest. Arica was reached on March 31, 
and six days later the party arrived at Euca- 
lyptus, where all the equipment was un- 
loaded. The journey to Pongo, 60 miles away, 
offered no difficulties, as the motor road 
thence is one of the best in this part of the 
world. It is probably also the highest in the 
world, climbing to over 16,500 feet at Tres 
Cruces, and averaging an altitude of about 
14,000 feet. The compressors were trans- 
ported on the Morris trucks. The stretch 
onward from Pongo to Sacambaya, however, 
was one that presented heartbreaking ob- 
stacles. The rainy season, which should 
normally have been at an end about the middle 
of March, continued until the end of April. 
Also, it was an exceptionally heavy one; and 
the existing meager trail was washed away at 
many places. A landslide of about 250 yards 
severed the main road. Small bridges had 
been carried away; and boulders of large di- 
mensions littered the road and blocked it. 
Some of the boulders were loose and had ap- 
parently been washed down from adjacent 
hillsides. Those were easy to negotiate, but 
the real difficulty consisted of those portions 
of the boulders that the torrents had left 
protruding. 

After a rapid survey of the Pongo-Sacam- 
baya road, it was decided to abandon the 
idea of taking the trucks all the way, as this 
would have meant remaking most of the road 
and, besides, would not have allowed us enough 
time to do our proposed work during the 
dry season. The compressors were stripped 
to the utmost—that is, frame, compressor, 
and engine bare. The hydraulic mining outfit, 





being light and also on a spring chassis, was 
taken complete. The remainder of the equip- 
ment was stripped and packed into conven- 
ient loads, not exceeding 300 pounds, so that 


they could be carried by mules. Each mule 
load—including equipment, stores, and sup- 
plies—weighed approximately 400 pounds. 
Considering the ruggedness of the path, 
no further comment is needed. The compressor 
party, however, deserves special mention, 
as the success of the expedition rested on 
their shoulders. Their protracted journey of 
42 miles took 5 weeks and 5% days. The 
following distance and time table will make it 
easier to realize what they had to contend 
with: 

DISTANCE TIME 


Mites’ Days 
Pongo to Quime........... 4 1 
Quime to Quebrada........ 6 44 
Quebrada to top of first questa 34 3% 
Top of first questa to top of 
second questa............ 1 4 
Top of second questa to In- 
rai h iris VAS H5K 3 13 6 
Inquisivi to Khato river bed. 2% 8 
Khato river bed toSacambaya 1434 13% 
a 42 401% 


Three days after the Pongo-Quime road 
was reopened to motor traffic, our lorries 
made four journeys over it; and we decided 
to tow the first compressor down over this 
very difficult 4-mile stretch. We started off 
very cautiously, expecting the small wheel 
lock of the compressor to give us trouble at 
corners. But it was soon discovered that they 
towed amazingly well. The nature of the 





CONN 











road can be imagined when one learns that 
the lorries had to reverse at at least a dozen 
corners, and reverse two or three times at 
fully half of them. The total descent was 
2,000 feet. After getting all the compressors 
to Quime without incident, it was possible 
to tow them for another three-quarter mile 
on the road to Inquisivi. There our lorries 
had to turn back; and the remainder of the 
journey was faced without their aid. 

The trekking party consisted of five white 
men and twenty Indians, and the equipment 
included the four compressors, the hydraulic 
mining outfit on spring chassis and rubber 
tires, a 3-inch fourfold purchase, a handy 
billy, 300 féet of 3-inch Manila rope, a spec- 
ially made towing line with shoulder loops, 
a \%-inch chain sling, two 15-foot and two 
7-foot I beams—mounted on one of the com- 
pressors which was fitted with a special wooden 
support—and picks, shovels, crowbars, and 
sledge hammers. 

A start was made at 6:30 on the morning 
of May 6. The first mile and a half was down 
hill and fairly steep. Owing to inexperience, 
no chain brake was used. We got on very fast, 
and were lucky to have no accidents. A small 
river was crossed, and a rope and _ tackle 
utilized on a steep incline immediately follow- 
ing it. This astonished the Indians, who could 
not understand how the compressor could 
be moved forward by pulling a rope toward 
it. Then came a rough but fairly level stretch. 
At a sharp corner in the road, alongside and 
immediately above the river, there was 4 
solid rock overhang, and there the track 
had been almost washed away by the stream. 
A temporary bridge was built with the | 
beams—the compressor wheels running inside 
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; the channels. Shortly after that, a 250-yard a portion of the trail into the valley, 2,000 brought in similarly the following day. The 
landslide had to be tackled; and the com- feet below. At this point a zigzag path had fourth unit was then also due at Inquisivi; 
pressors all but went over on seven different to be cut—the slope of the hill being almost but, unfortunately, one of the Indian steers- 
occasions. The only damage sustained so vertical and the slope of the track across it men had gone to sleep and allowed a large 
far happened when one compressor ran away about 40°. Anchors were useless; and it was stone to deflect one of the front wheels over 
on a 1 in 3 slope, resulting in a buckled draw- hard to excavate a wide enough roadway the edge of the road. This had happened 
bar. By that time, however, we had learned without causing a landslide from above. The before, but with no bad results other than a 
to use the chain sling as a brake on one of compressors had to be reversed at each cor- lot of trouble. It had never occurred with the 
the wheels. ner. oxen attached; and those noble animals, of 

The first questa consisted of a rise of 800 The first part of the motor road included course, pulled the rear wheel over the edge, 
feet in steep zigzags, varying in gradient several 14-mile stretches of 1-foot-wide ex- with the consequence that the compressor 
between 1 in 4 and 1 in 2; and a rope and_ cavations, so it was decided to follow the trail went over, taking bullocks and men with it. 
tackle had to be employed there all the way. for six miles to a point where it crosses the After turning over completely, twice, the 
Anchors were built with I beams by burying motor road again. Three successive ravines machine landed on its side, amongst some 
the beams in trenches cut for the purpose _ had to be bridged: and several long and diffi- bushes, 30 feet beneath. Those bushes—the 
across the trail. Sometimes trees and rocks cult climbs had to be tackled. By this time, only ones in the neighborhood—alone pre- 
favorably located served the same end. Each two oxen had been obtained, and these were vented it from going down to the bottom of 
compressor had to be crowbarred around found quite helpful in towing, in conjunction the valley, 3,000 feet below. Luckily, the 
every corner, as they were all toosharp; and with the men, where gradients were not too remainder of the party was near at hand. 
at the top of the questa there were four sharp steep. The remainder of the motor road was Three men were hurt, but not seriously, and 
turns between high banks of jagged rocks. more or less passable for our purposes, al- the bullocks escaped with scratches. In fact, 
There the machines had to be lifted bodily though hopeless for any automobile, even a_ the bullocks were so unperturbed that they 
to make the grade. © Baby Austin. On one side there was a drop’ were found lying beside the compressor nib- 

After about a mile of comparatively easy of close on to 3,000 feet, and on the other an _ bling the bushes. The team and the compres- 
going, the second questa was reached. This almost vertical wall of rock. sor went over at 4:40 p.m.; and by 5:55 the 
was much the same as the one just described, The first compressor was hauled into In- machine, undamaged, was back on the road. 
only longer. At the summit, the trail was sup- quisivi by one white man, four Indians, and The descent from Inquisivi to the Khato 
posed to connect with a projected “motor two oxen; and the time taken to cover the _ river bed, a drop of 3,000 feet in 244 miles, 
road” from Inquisivi to Quime, a stretch last six miles was 2 hours and 50 minutes. took eight days. The first half was not steep, 
dropping gradually along the contours of the Steering the compressors always presented though winding and difficult. Three bridges 
hills. As a matter of fact, this so-called motor  difficulties—the best results apparently being had to be built, and a trail made almost 
road was worse than the mule trail on which obtained by attaching two ropes to the draw- _ the whole distance. The last 1,000-foot drop 

1s te the compressors had been towed. In most bar ring and by having two steersmen. The was the steepest, and there a trail was cut 
“dozen — Places it was less than 4 feet wide, and very use of a bar, lashed either laterally or longi- right down the _ hillside—the compressors 
nes al insecure. In building the road, the Indian — tudinally, was far too dangerous, as the wheels being lowered almost bodily, with two men 
nt wa laborers had dumped hundreds of tons of and drawbar were thrown violently about in front steering. At one place, fortunately 
ressors @ "ck on to the path below, with the result by the rocks that littered the entire way. the least abrupt, a compressor got out of 
cau that the weight of the superposed mass sent The second and the third compressors were control and turned a somersault, breaking 
or mile 
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Left—The stiff task of righting a portable that 
: had turned turtle while fording the Khato 
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: Right—Bullocks and man-power proved ‘suffi- 

ipment cient in dragging a portable across thisiriver 
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Sketch showing general arrangement of power equipment used in clearing away part 
of the Square Stone Heap. 


the water-circulating pipe. This was the only 
serious injury sustained throughout the entire 
trip, and was successfully repaired. 

The last stretch of 1434 miles was along 
the Khato river bed. This is about 300 yards 
wide most of the way, excepting at one or 
two points where it narrows down to about 
25 feet. During the dry season, the river 
winds from side to side, and has a different 
course every year. Twenty-seven crossings 
had to be made—the deepest being about 4 
feet. The first compressor took six days to 
reach Sacambaya; the next two, two days 
each; and the fourth a day and a half. Four 
bullocks were used in the case of the last 
three machines. The last accident occurred 
with the last compressor, and on the last day. 
The steering gear locked during one of the 
river crossings; and, as the bullocks went on 
pulling, the machine capsized. With the ex- 
ception of this unit, the compressors were 
erected and tested the day following their 
arrival. A few days later, as soon as the water- 
circulating pipe and the radiator had been re- 
paired, the machine damaged in transit was 
also ready for service. 

The main point of attack in quest of the 
treasure has been and still is the Square Stone 
Heap. Huge blocks of very hard quartzite 
covered the whole area, so three compressors 
were taken to the site. One has been operating 
a BCR “Jackhamer” and a DU hoist, se- 
cured to a steel derrick. This is as much as 
could be expected of a 5)4x5-inch portable 
at an altitude of 6,000 feet. The second unit 
has been running a “Jackhamer”’ and a hoist, 
besides doing part-time service in supplying 
air to a sharpener and a forge; and the third 


compressor has made it possible to use still 
another hoist, a paving breaker, and two 
trench diggers. The fourth compressor was 


taken to the tunnel, where it operated two 
clay diggers and one hoist, which provided 
the motive power for a light railway mucking 
out the tunnel. Owing to a shortage of labor, 
however, activities at this point had to be 
abandoned temporarily, and all resources 
concentrated on the Square Stone Heap. 

At the moment of writing, three compressors 


have been in daily use, ten hours a day, for 
eight weeks; and, despite the terrific buffeting 
to which they were subjected on their journey, 
the machines have required no further at- 
tention than that necessary in keeping them 
supplied with gasoline, oil, and water. In 
fact, the general comment is that it is amazing 
how the frames and the wheels stood the strain 
of the journey, and that it is even more re- 
markable how entirely automatic and reliable 
the compressors are in action. 

The first five weeks work on the Square 
Stone Heap consisted mainly in drilling the 
huge quartzite blocks, blasting them, and re- 
moving them. Several interesting finds, such 
as pottery, a human jawbone, a stone gold- 
washing dish, and a stone wall, have been un- 
covered so far. Since then, we been 
fortunate enough to strike bedrock, which 
happens to be shale, so the air-driven trench 
diggers have come into their own and are 
making good headway. 

The layout and the equipment actually 
in use at the Square Stone Heap is as follows: 
Three portables are in line, side by side, and 
discharge into a common air line 
extending around three sides of the 
Square Stone Heap. The fourth 
portable is on the north side; and 
besides discharging into the com- 
mon air line is independently con- 
nected to the forge and the sharp- 
ener. The machines at present are 
operating two “‘Jackhamers’, one 
paving breaker, three hoists, four 
trench diggers, one sharpener, and 
one forge. It is proposed to erect 
another crane soon, so as to put to 
service an additional air hoist, as 
well as from two to four more trench 
diggers. - 

It is interesting to note, in con- 
nection with the three portables 
on the south side, that it has been 
found advisable to control them all 
from one auxiliary valve, which has 
been especially fitted for the pur- 
pose. By this method all three 
units get an equal chance at idling: 
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and all cut in together when air deman¢ 
make it necessary. The piping has been gy 
arranged that any one or any two portables 
can be run and controlled by the one ayy. 
iliary valve, as there are occasions when th 
output of all three is not required. 

The amount of material excavated during 
the last eight weeks, starting from the hoy 
of the first blast when not even one crane had 
been erected, has averaged 80 cubic yards, 
day, or a total of about 3,900 cubic yards 
Our first objective is somewhere in the neigh. 
borhood of 7,000 cubic yards which, at the 
present rate of progress, will be reached fairly 
soon. We hope, in the meantime, to find som 
further indications as to the whereabouts of 
the much sought after treasure. 





DIESEL ENGINE RUN ON FUEL 
OIL FROM COAL 


t ory following account of the performance 
of a Diesel engine fed with fuel oil djs. 
tilled from coal by the low-temperature proc. 
ess is suggestive of what may be expected 
in the near future. The engine in question, 
says J. S. Brown in the Journal of the Rowl 
Technical College, Glasgow, was worked up to 
full load and normal jacket temperature with 
a standard petroleum oil, the fuel then being 
changed gradually to that under test. In on 
case excessive viscosity caused an air lock in 
the feed ; but the performances with two other 
were entirely satisfactory when the engine 
was operating under full load. With only 
one of the oils was it possible to avoid pre 
ignition when the engine was running at 
no load; and at no time could the engine be 
started without preheating the jackets. Two 
out of the three oils burned gave a smal 
amount of deposit when mixed with Shell 
Mex Diesel grade oil. According to Mr. 


Brown, the oils used were preferable to the 
creosote oils previously obtained from coal; 
and a little further improvement in the quality 
would give them all the properties of an ail 
from petroleum. 





The prime mover of this ventilating fan, that 
can be used in mines and elsewhere, is an 


alr-operated Ingersoll-Rand grinder 
adapted for the purpose. 
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Utah’s Sma ‘ioclinnton 
The State Now Ranks Third in Our Production Of This 


than 
truly 


UGAR is something more 

sweetening—it plays a 
part in the American dietary. 

According to eminent authorities, sugar is 
the primary source of substantially 13 per 
cent of the bodily energy obtained by us from 
the food we consume. On an average, each of 
us consumes 2 pounds of sugar weekly in our 
food, in our sweet drinks, and in the candies 
eaten the while. Statistics show that our 
fondness for sweet things is more highly 
developed and gratified than that of any 
other people. Our per capita consumption of 
sugar a century ago was only one-tenth of 
what it is in this present age of hustle and 
bustle. Possibly, our use of sugar may help 
to explain our exuberant energy—popularly 
termed “‘pep”’. 

In the course of a year we use ordinarily 
close to 5,700,000 long tons of sugar, and of 
this amount approximately one-fourth is 
supplied from domestic sources. Of this sugar 
of domestic origin about four-fifths is pro- 
duced from sugar beets—the remaining one- 
fifth being obtained from home-grown sugar 
cane. These figures are suggestive, because 
they give us an idea of the economic signifi- 
cance of the American beet-sugar industry 
which had its start 90 years ago, although 
that first attempt proved an unsuccessful one. 

Utah ranks third among our sugar-beet 
states; and the growing of sugar beets con- 
tributes largely to the agricultural prosperity 
of that state. As far back as 1852 Mormon 
pioneers essayed to establish a beet-sugar 
industry in Utah. In those days certain 
European countries were foremost in the art; 
and, in order that they might have the best 
apparatus obtainable, the Mormons then 
bought machinery in France. The equipment 


mere 
essential 





Form of Sweetening 


By A. S. TAYLOR 





























The steam plant of a beet-sugar mill 
is of prime importance. 


reached Fort Leavenworth, Kans., by water, 
and from that point the long journey was com- 
pleted overland. It is recorded that it took 
more than half a hundred ox teams quite 
four months to draw the machinery to its 
destination over the roads then available. 
Even after that machinery was set up in 
Utah the venture failed—just why is not ex- 
plained; but unsuccess may have been due 
in no small part to the lack of sufficient 
quantities of sugar beets to make the running 
of the mill profitable. That attempt showed, 


however, that the Mormons desired a supply 
of home-grown sugar adequate to meet their 
dietary requirements; and they were prepared 
to do what they could to create a beet-sugar 
industry in their ‘Chosen Land’’. The in- 
dustry in Utah, as it exists now, may properly 
be said to date from 1891, when a mill was 
erected at Lehi large enough to handle daily 
300 tons of sliced beets. By that time Mor- 
mon farmers had learned enough about the 
raising of sugar beets to warrant the establish- 
ment of that sugar plant. 

Today, Utah has eighteen beet-sugar mills, 
and all but two of them have been built since 
1900 when favorable tariff laws offered the 
industry encouraging protection against for- 
eign sugars. These mills are capable of hand- 
ling every 24 hours a total of 12,500 tons of 
sliced beets in extracting their sugar content. 
This represents, on an average, a daily output 
of 4,250,000 pounds—that is, sugar sufficient 
to gratify the indulged palates of 2,125,000 
Americans for a whole week. The operating 
period of these mills, called a ‘‘campaign”, 
is 90 days during favorable years; and a little 
arithmetic will show that Utah’s beet-sugar 
plants can produce annually fully 191,250 
short tons of sugar. This figure varies from 
season to season and depends upon the sugar 
content of the beets, which may range from 
13 per cent to nearly 20 per cent of the weight 
of the beets; and this sugar content, in its 
turn, is contingent upon the soil, the seed, 
the care given the crop at different important 
stages, and, last but by no means least, upon 
the weather. 

Interesting as the agricultural phase of 
the topic undoubtedly is, we cannot dwell 
further upon it here. As far as the sugar 
mill is concerned, the principal thing is that 
































The farmlands of several parts of Utah grow luxuriant and profitable crops of beets. 
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the beets shall be so har- 





vested and handled that 
they shall be bruised or 
otherwise damaged as 
little as possible between 
the time they are re- 
moved from the soil and 
their delivery at the 
mill. Bruised beets in- 
troduce impurities which 
lower the percentage of 
recoverable sugar. Fur- 
thermore, the beets must 
be harvested in an order- 
ly fashion so that a con- 
stant supply will be 
available at each mill to 
permit operating the 
plant at capacity, or 
nearly so, during the 
full term of each cam-: 
paign. This calls for 








the temperature is Taised | 
to 185° F. by high-preg.| 
sure steam injectors 
The diffusion plant j, 
made up of fourteen celjs 
so interconnected that 
the discharge from the 
top of one cell enters a 
the bottom of the gy. 
ceeding cell. Each ¢qj 
contains about 3 tons ¢ 
sliced beets; and eleye, 
of the cells operate ¢op. 
jointly in the diffusion 
cycle—the cells being 
arranged to promote the 
circulation of the liquor 
which picks up more an 
more of the sugar cop. 
tent of the beets as ; 
passes onward through 
the succeeding units of 

















careful organizing and 
complete cooperation be- 
tween the farmers and 
the mills. 

Assuming that the beets have been har- 
vested and delivered, let us see how the sugar 
is extracted in a typically up-to-date mill. 
As an example we shall take the West Jordan 
plant of the Utah-Idaho Sugar Company. 
The factory was erected in 1916, and is now 
capable of handling 750 tons of sliced beets 
in the course of 24 hours. From the storage 
sheds, which are capacious enough to hold 
sufficient beets to keep the mill supplied for a 
week or more, the beets are moved in water- 
filled flumes to the mill, where they are fed 
to washers equipped with mechanical agi- 
tators. The cleansed beets are then picked 
up by a bucket elevator and afterwards run 
through automatic scales that can handle 
them in 1,000-pound lots. In this way an 
exact check is maintained upon the quantity 
being processed at any time. Incidentally, 
the beets are tested to ascertain their sugar 
content, which plays an important part in 
regulating subsequent operations. 


A Utah beet-sugar mill nearing completion. 


Having been washed or cleansed to the re- 
quired degree, the beets are sliced by ma- 
chinery to facilitate the extraction of their 
contained sugar. The cleaner the beets the 
more uniform the “‘chip’’—as the sliced beets 
are called, and the fewer the bruised parts 
the higher the percentage of the resultant 
sugar. The reason for this is that when the 
cell structure is intact that formation prevents 
impurities from getting out of the beet struc- 
ture and into the juice made up mostly of the 
water used in diffusing the sugar in the sliced 
beets. When the juice contains impurities, 
these check or reduce the formation of sugar 
crystals and increase proportionately the 
measure of molasses of far lower commercial 
value. 

The diffusion process consists of placing 
the sliced beets in diffusion cells to which 
circulating water is admitted at a temperature 
ranging from 131 to 140° F. 


the battery. After th 
juice has completed th 
circuit, 125 cubic fee 
of the liquor is drawn off from the last o 
eleventh cell and is by-passed into a twelfth 
cell that has been stocked with a fresh 
charge of beets. When the juice leaves this 
cell its specific gravity indicates that the 
liquor holds in suspension anywhere from 1) 
to 14 per cent of sugar. Cell No. 1 of th 
circuit is cut out at this stage; the pulp in it- 
containing 0.2 per cent of sugar—is dumped; 
and the cell is washed out. Cell No. 2 be 
comes Cell No. 1 of the new cycle, and the 
freshly charged cell becomes Cell No. Il o 
the battery. Clean hot water is admitted to 
the new head of the line. 

The next problem is to evaporate the water 
of the ‘‘run juice” that has been drawn of 
so as to bring about the crystallization of the 
sugar in solution. The first step is to ascertain 
the purity of the raw juice. Let us suppose 
that the juice has a purity of 85 per cent 











In eight of the cells, consti- 
tuting an operating group, 











Different aspects of the conveyor systems used in moving sugar beets at a mill. 
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sugar and 15 per cent of other matter or 
soluble impurities. Every pound of im- 
purities will keep from 114 to 2 pounds of 
sugar from crystallizing. Therefore, it is 
necessary to get rid of the impurities as 
far as practicable. This is done by what 
is known as the carbonation process, 
which consists of adding lime to the liq- 
uor and then treating the mixture with 
COs. The carbon-dioxide gas, rising 
through the liquor, induces the precipita- 
tion of the lime; and the lime carries 
down with it most of the undesirable im- 
purities. This treatment must be halted 
at the right moment lest the impurities 
be again released into solution. The lime 
in the liquor is removed with filter 
presses; and compressed air is used to 
maintain pressure on the filters and to 
hold the lime cake against the frames. 
The juice is subjected to a second car- 
bonation, which is followed by one more 
filtering. 

Further purification is effected by vig- 
orously boiling the juice; and this causes 








From the centrifugals, the sugar jg 
carried by mechanical loaders to a heated, 
revolving drum through which currents 
| of warm air travel. Here the damp sugar 
| is dried and made ready to be bagged by 
| automatic weighing and filling machines, 
_ What are known as “green syrup” and 
} ‘wash syrup” are obtained in producing 
| the final white sugar. The green syrup 
contains certain impurities not removed 
in processing, and this syrup is used jp 
the manufacture of brown sugar. The 
wash syrup, on the other hand, is pure 
and is returned to the vacuum pans for re. 
treatment. The green syrup is boiled to 
extract the brown sugar, which is first 
treated with sulphur to bleach it and then 
put through the “white pans”. The syrup 
made while treating:the brown sugar js 
called molasses. 

The mill at West Jordan produces dur. 
ing a campaign 140,000 bags of sugar, 
This output will vary according to the 
sugar content of the beet crop. The plant 
? makes two grades of white sugar: No.1 








precipitation of some of the remaining 
impurities—the liquor again being run 
through a set of filter presses. The thin 
liquor undergoes one more operation be- 
fore evaporation—that of heating the juice 
with sulphur fumes. The sulphur does two 
things: it bleaches the liquor and reduces its 
viscosity. A viscous syrup will not boil readily 
and therefore slows up the forming of crystals. 

The evaporators operate under a high 
vacuum—namely, at 21 inches—because of 
the altitude of West Jordan. It takes 1 pound 
of steam to evaporate 4 pounds of water. The 
evaporators convert the thin liquor into a 
syrup containing 60 per cent of sugar. The 
alkalinity of the syrup increases as the evapora- 
tion proceeds; and to offset this the syrup is 
again treated with sulphur to reduce both 
alkalinity and viscosity. Four units consti- 
tute an evaporator bat- 
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This Type 15 Ingersoll-Rand compressor furnishes air 
within the sugar-beet mill at West Jordan, Utah. 


these small crystals act as nuclei for the growth 
of the sugar particles. As the density of the 
syrup increases, a point is reached when still 
other small crystals begin to form; and this 
tendency is checked by admitting a new charge 
of liquor into the vacuum pan. The process is 
continued until the pan contains 50 per cent 
of sugar and 50 per cent of syrup—the mixture 
being known as ‘“‘massecuite’’. Next, the sugar 
is withdrawn and run through centrifugals— 
making 1,200 revolutions a minute—that 
throw out all but a small percentage of the 
associate syrup. The last of this brown 
syrup is washed out with a fine spray of water. 
At this stage the sugar is of sparkling whiteness. 


is of standard grain, and No. 2 is for table 
use and for preserving. No. 2 is really the 
better-appearing sugar, but foreign trade 
demands No. 1. The plant also turns out 
pulverized sugar. The pulp from the diffusion 
cells, when dried, makes an excellent cattle 
food. 

At every stage the sugar-making is under 
complete laboratory control; and the final 
product is given a Government grading on the 
score of whiteness. The sugar from the West 
Jordan plant is so superior in this respect that 
it has won a rating of ‘‘A-plus”’. 

Besides serving to maintain pressure on 
the filters, compressed air is used in the plant 
to furnish a blast for the stove in which sul- 
phur gas is produced; and compressed ait 
operates the air lift on a deep well that pro- 
vides the water utilized in different depart- 
ments of the mill. 





tery; and the syrup pas- 
ses from one to another. 
After being subjected to 
this quadruple effect, the 
syrup is given a final fil- 
tering and then run 
through vacuum pans 
where the sugar crystals 
form because of further 
evaporation of the water 
in the syrup. Each vac- 
uum pan holds in a 
liquid state enough ma- 
terial to produce 350 
bags of sugar—a bag 
weighing 100 pounds. 
The time required to 
bring about this crystal- 
lization is 2% _ hours. 
Highly skilled men are 
in charge of this sugar- 
boiling work. 

Steam coils in the vac- 
uum pans furnish the 
necessary heat to induce 








The farmers are guar- 
anteed $6 a ton for their 
beets—the yield per 
acre ordinarily ranging 
from 14 to 15 tons. In 
addition to this guarat- 
tee they receive a bonus 
based upon the sugar re 
covery above normal ex 
traction and upon aly 
increased price of sugat. 
The normal sugar col 
tent is 16 per cent. In 
dividing the bonus, the 
farmers get 48 per ceil 
and the mill 52 per cent 
of it. This arrangemetl 
insures the farmer a ce 
tain profitable ~ retum 
upon his labors and 4 
premium when circu 
stances are favorable 
This encouragement his 
had much to do in th 
notable development’ 








boiling. Crystals gradu- 
ally form in a pan, and 


Vacuum 


pumps are essential to the successful working of the vacuum pans 


that induce the formation of sugar crystals. 


Utah’s beet-sugar 
dustry. 
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va Calyx Drill Reveals Soundness 

urrents 

ae Of California D 
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achines, 

wl = By GOWER WATERS 

noi OLLYWOOD, Calif., made world- penetrated. _These requirements could 

used & famous by its movie activities, ob- not be satisfied until a Calyx drill, with 

r. The tains its water from a reservoir a short a 6/4-inch tool, was brought into service. 

is pure distance north of that picture city. The That drill made it possible to procure 

st re water for this community is impounded cores having a diameter of 51% inches 

oiled ty ina valley that is blocked by an imposing and an average aggregate length of 

is fen dam of reinforced concrete. As a matter about 25 feet each—that is, they were 

and thes of fact, the dam and the associate reser- from 10 to 15 feet in the concrete while 

he syrup voir form part of the far-flung Los An- the remainder was in the bedrock. All 

sugar i geles water-supply system. told, substantially seventeen holes were 

Months ago, after the failure of the drilled; and the drilling speed averaged 

ces Ge St. Francis Dam, apprehension—mostly 2 feet an hour. The Calyx drill, be- 

f sugar. quite unwarranted—spread throughout sides piercing the rock and the concrete, 

x to the the neighboring region; and steps were was able to cut its way right through the 
promptly taken at a number of places to steel rods forming the reinforcement of 





‘he plant : : oat ia ; 
Ne 1p ascertain whether or not other reinforced- the concrete. This is striking evidence of 

















fos table concrete dams were struct urally stable the abrasive action of the steel shot which 
eally aa and resting upon foundations of ample actually do the cutting in the case of the 
on trade strength. rhe people of I tollywood shared Calyx drill. 
urnsenn = this feeling of uncertainty. They re- The cores sO obtained completely veri- 
diffusion § 2ized that the failure or collapse of the fied the assertions of the consulting engi- 
nt calle Mulholland Dam would unavoidably en- neers and, as was most desired, dissipated 
tail an enormous loss of life and property. all doubts that the dwellers in Hollywood 
— A panicky public usually demands more might have had regarding the structural 
the final than official assurance to quiet its anx- soundness of the near-by dam. 
ng on the iety; and Hollywood was no exception 
the West to the rule. a The American Society for Steel Treat- 
pect that The consulting engineers identified with ing has recently announced that its 
the construction of the dam reported it to next semi-annual meeting is to be held 
ssure on § % Perfectly safe. They based their re- bbe eat oe cae teen a in Les Angeles, Calif., from January 14 
the plant port upon continued and thorough ex- SEES eal deat teat tee ee the to 18, inclusive, in connection with the 
hich sul- § *@inations made at suitable periods ; and, first Western Metal Congress and West- 
con a of course, they were intimately familiar - _ ern States Metal and _Machinery 
that pro- with every structural feature having todo with the borings was to obtain cores that would Exposition. ; The program will include 
t depatt the soundness and the engineering correct- show the condition of the reinforced concrete daily technical sessions on the making, 
‘IL ness of the dam. However, to make doubly and the intimacy of the bond between the working, and treating of metals; and the ex- 


are gual sure that all was well, a series of exploratory concrete and the supporting ledge. It was hibition will portray every phase of the metal 
1 for tae borings were made at strategic points on the essential that each core be of considerable industry from the raw material to the fin- 
‘eld per downstream face of the dam as well as where length, and susceptible of being recovered ished product. The event promises to be the 
er the dam is anchored to the underlying rock unshattered so that it would give an accurate biggest thing of the kind in the metal industry 
‘tome which sustains the structure. The object of idea of the physical state of the materials ever to be conducted in the West. 
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left—Hollywood seen in the distance from the top of the reservoir dam. Right—Downstream face of the Mulholland Dam with 
Calyx drill at work making exploratory borings. 
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EDITORIALS 





SUCCINCHLORIMIDE 


See be dismayed by the length of the 
foregoing word or the difficulties encoun- 
tered in training the tongue to dispose of it 
with facility. Succinchlorimide is a chemical 
compound of succinic acid and chlorine that 
has been perfected after considerable labora- 
tory work which had for its aim the production 
of a sterilizing medium that could be put up 
in a handy form for the purification of water 
for drinking purposes. Succinchlorimide is 
the outcome of research on the part of army 
chemists; and the public was first told of it 
by Maj. C. B. Woop, of the United States 
Army Medical School, in a paper read by 
him, not long ago, before a meeting of the 
American Institute of Chemists. The com- 
pound is likely to prove of great benefit 
to campers, tourists, soldiers in the field, and 
other persons whose activities necessitate 
the use of water not under sanitary control. 
A small tablet or two will suffice to sterilize 
enough water to fill a canteen. 

The development of succinchlorimide is 
the result of protracted investigation which 
sought the discovery of a chemical that would 
not deteriorate and that would be capable 
of destroying certain disease-spreading germs 
often found in water used for drinking. 
Among these germs are those responsible for 
typhoid fever—a disease that laid more men 
low and cost more lives than enemy bullets 
during the Spanish-American War. Also, 
the civilian toll from the same fever is annually 
a heavy one among persons unwittingly 
drinking from polluted water supplies. This 
new contribution of the chemist to the public 
welfare should prove a veritable boon to 
those that must drink water at times without 
being able to ascertain its freedom from con- 
tamination. 


SEEKING ANCIENT TREASURE 
WITH MODERN AIDS 


Fr Aes.¥ in the present year, the Sacambaya 
Exploration Company, Ltd., dispatched 
from Liverpool an organization bent, if 
possible, upon uncovering in a nearly in- 
accessible part of Bolivia a hoard of gold 
amounting in value to something like $60,- 
000,000. Unlike most quests tor long-hidden 
treasure, this one is thoroughly equipped with 
up-to-date facilities in the form of mechanical 
aids of one sort or another. 

Where the Khato and the Ayopaya meet 
to form the Sacambaya River, Jesuit mis- 
sionaries reared a stronghold shortly after 
the Spanish conquistadores invaded the 
country, then a section of ancient Peru. In 
time, those wide-awake priests discovered 
and worked rich deposits of gold; and some- 
how they were able to keep secret from others 
those sources of wealth. The riches thus gar- 
nered bred in them a spirit of resolute inde- 
pendence; and repeatedly they refused to pay 
the prescribed royalty to the Spanish Crown. 
This attitude finally led to their expulsion 
from the country; but before they were forced 
to leave they took effectual steps to conceal 
their mines and to hide a large quantity of the 
gold that they could not carry away with them. 

At the time of their deportation, one of the 
Sacambaya priests gave his brother—then 
Prefect of Callao, Peru, a verbal description 
of the site of the concealed hoard; and that 
description, subsequently reduced to writing, 
constituted the only documentary proof that 
has ever been available upon this point. Al- 
though reliable in a measure, the document 
has not proved a sure guide in its entirety— 
possibly because of the fallibility of the human 
mind and perhaps due in part to the haste 
with which the fleeing priest had to reveal 
his secret. Ample evidence there is that the 
document was based upon fact; and the present 
exploration company has attacked the prob- 
lem with this knowledge. It has mustered to 
its aid mechanical facilities that will enable 
it not only to clear the ground of the identified 
site mentioned in the document but to pene- 
trate into the depths of the earth wherever 
a hidden tunnel or a mine working may be 
uncovered. 

Portable air compressors, air-driven rock 
drills, pneumatic paving breakers and power 
hoists are among the up-to-date facilities 
with which these modern treasure hunters are 
provided. Thus equipped, they should be 
able to accomplish in a comparatively short 
while what would call for a much larger or- 
ganization and a far longer time if the task 
were essayed with pick and shovel. 

Elsewhere in the present issue, we are 
privileged to give a first-hand account of 
what the exploring company has had to do 
in getting over very difficult country to the 
scene of operations, and what it has done 
towards making a promising start in a fas- 
cinating quest for a stake that may be worth 
the reputed millions or which may leave them, 
as well as the rest of the world, still guessing 
as to where those long-dead Jesuits buried 
their gold. 
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AVIATION PROGRESS MARKED 
BY TWO NOVEL PLANES 


Pye neabaiy eharer development has beep 
advanced notably by the work of Seno, 
JUAN DE LA CiervA, the Spanish inventor of 
the autogyro, and by Prof. A. A. MErrny, 
of the California Institute of Technology, to 
whom we owe principally a so-called foolproof 
biplane that was recently exhibited at [ps 
Angeles during the National Air Races. 

In various particulars, the MERRILL plane 
is distinctly different structurally from the 
usual run of flying machines—these differences 
being discernible to the average person un. 
familiar with the refinements of the art. Fo, 
the present purpose, however, all that need 
be said is that the MERRILL plane is vir. 
tually automatic in control when leaving 
the ground and when alighting—to that e. 
tent minimizing the risks of disaster and less. 
ening the demands made upon the skill of the 
pilot. Similarly, the machine banks auto. 
matically when circling in flight—again re. 
ducing the necessity of expertness bred of ripe 
experience on the part of the person handling 
the controls. In brief, Professor Merri 
and his associates, Dr. CLARK MILLIKAN and 
Dr. A. L. KLEtn, have devised a biplane that 
can be quickly mastered by the beginner— 
hastening to that measure the day when the 
general public will take to flying as it has to 
motoring. 

The autogyro marks a long step forward 
in the direction of greater safety in alighting 
by making it possible to effect a landing with 
only a limited run after contact with the 
ground. This is achieved by a wind-driven 
horizontal propeller that exerts an arresting 
or braking action and, at the same time, de 
velops a sustaining moment. In other words 
the autogyro of Senor DE LA CIERVA is an 
adaptation of some of the features of the heli- 
copter; and though disaster momentarily 
halted the activities of the Spanish inventor, 
it is reasonable to expect him to push steadily 
onward and to build upon the indisputable 
successes that crowned his efforts prior t0 
that setback. What Senor DE LA CIERVi 
has accomplished emphasizes the inevitable 
ness of the helicopter; and we are prompte( 
to query: How many of the people now it 
terested in aviation are familiar with the & 
tremely suggestive work of the late Dr. 
Peter Cooper Hewitt and Prof. FRANGS 
Bacon CROCKER at Ampere, N. J., where the) 
united in devising a helicopter of great prom 
ise? 





SAVING BY SIMPLIFYING 
COMMERCIAL FORMS 


APER work in any organization 00s 

time and money—not to mention the plat 
ing of a heavy tax upon patience and ef 
ciency. The general tendency is to multip! 
paper work and to increase the variety of tht 
forms employed. The average executive p#) 
little if any heed to what this means in the 
operating expense account of the busines 
the industry, or the undertaking with whi 
he is identified. This state of affairs led 
United States Department of Commerce ® 
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organize its Division of Simplified Practice, 
and through the initiative of that division 
many substantial savings have been effected 
not only in the Government service but in 
outside organizations in different fields of 
commerce and industry. We shall cite but 
two of these to show in a general way what 
may be accomplished through simplification; 
and we quote from an announcement made by 
Ray M. Hupsow, assistant director, in charge 
of the Commercial Standards Group of the 
Bureau of Standards. 

“An investigation, concluded by a special 
committee of nine department heads of the 
Great Northern Railway, has resulted in a 
$55,000 reduction in the road’s expenditures 
for stationery. This committee, which carried 
on its investigation for eighteen months, 
examined 3,689 forms of stationery. Of this 
number, 379 were found to be obsolete; 
651 were consolidated; and 1,980 were re- 
vised—leaving only 679 forms which were not 
altered. Savings were made by standardizing 
sizes, reducing varieties, and cheapening the 
quality of paper stock wherever possible. 
Another road, the Western Maryland Rail- 
way Company, by standardizing its stationery 
and printing—including ink, pens, pencils, 
and other office items, reduced the stationery 
and printing bill of the road from $110,000 to 
$65,000 per year.” 

What has been done by these railroads 
points to what may be accomplished along 
similar lines by other organizations. 





WASTE BY-PRODUCT YIELDS 
VALUABLE IRON ORE 


—* is now supplying her iron industry 
with approximately 132,000 tons of pig iron 
annually simply through the utilization of 
what was heretofore considered a _ waste 
material. This is of great economic impor- 
tance to the nation, as no large deposits of 
iron ore are known to exist in Italy. 

In the manufacture of sulphuric acid from 
iron pyrites, Italy produces annually more 
than 385,000 tons of pyrite cinders in the form 
of a very fine powder. This could not be used 
in the past in the making of pig iron because 
of a lack of any practical method for removing 
certain undesirable mineral contents, such as 
copper, etc. These impurities are now being 
extracted by a patented process in a large 
plant recently completed on the outskirts of 
venice. 

We are indebted to Commerce Reperts for 
the following particulars regarding the process. 
The pyrite cinders are first treated with 
sodium chloride or common salt, and then by 
lixiviation. The copper contained in the cin- 
ders is-thus transformed into a soluble salt, 
which is afterwards precipitated in a metallic 
state. The sodium employed in the process 
iS recovered in the form of Glauber’s salts, 
also widely used in industry. The material is 
next briquetted—the briquets being heated 
in large ovens to bind the mass so as to facili- 
tate handling. The product is said to be ex- 
tremely porous, permeable to gases, and com- 
pletely desulphurized, and constitutes an 
ideal mineral ore for blast furnaces. 











AMERICAN CHEMISTRY, by Harrison Hale, Ph.D. An 
illustrated book of 255 pages, published by D. Van Nos- 
trand Company, Inc., New York City. Price, $2.50. 


| jammbagre the populace recognizes it 
or not, the fact remains that chemistry 
is playing a continually increasing part in the 
life of the American people. In order that this 
state of affairs may be more widely under- 
stood, Doctor Hale has written the present 
book. His idea is to bring home to all of us 
the wonderful chemical possibilities in America 
and to encourage the average reader to famil- 
iarize himself through current literature with 
what has been achieved and what may be 
expected. His chapters deal with water and 
sewage; with food and fertilizers; with tex- 
tiles and cellulose; with coal tar and dyes; 
with paints and varnishes; with rubber, etc., 
etc. 





ADVENTURES IN ALASKA, by Wendell Endicott. A 
copiously illustrated work of 344 pages, published by 
Frederick A. Stokes Company, New York City. Price, 
$5.00. 

HE more one learns of Alaska and its 

natural wonders, the more alluring that 
treasure house becomes—especially to so 
many of us that have not a first-hand knowl- 
edge of any sort of that vast possession of ours. 
Mr. Endicott has wandered far and wide in 
Alaska, and has seen things with the under- 
standing of the nature lover. He has made for 
us a record of his travels that reads like a 
succession of absorbing camp-fire stories. 
He has done an excellent thing in bringing 
out the present book 


MATTHEW FONTAINE Maury, by Charles Lee Lewis, 
Associate Professor United States Naval Academy. An 
illustrated book of 264 pages, published by The United 
States Naval Institute, Annapolis, Md. Price, $6.00. 


\ ATTHEW Fontaine Maury’s name 
should be familiar to every American; 
but such, unfortunately, is not the case. As 
has been said by the author in his opening 
sentence, ‘‘No other great American has ever 
received so many honors abroad and so little 
recognition at home as has the oceanographer, 
Matthew Fontaine Maury’. Years before 
Maury resigned from the United States Navy 
to cast his lot with that of the Confederacy 
and to give of his best in the naval service of 
the South, he had won international renown 
through his writings that were to play so 
conspicuous a part in adding safeguards to 
the mariner. His scientific mind revealed in 
astronomical work and in the study of the 
free winds of the sky and the systematic 
currents of the sea. His physical geography 
of the sea is just as fascinating today as it was 
when first written by his wonderfully fluent 
and lucid pen. 
Maury was a man of strong convictions: an 
energetic advocate of anything he believed in; 
and it was his intellectual industry and steadi- 


ness of purpose that won for him both pre- 
eminence as well as prejudice—the latter being 
painfully evidenced at a critical period in his 
naval life by certain of his professional breth- 
ren that should have been glad to honor him 
rather than to bring humiliation upon him. 
The purpose of the book is to bring within 
the reach of the general public a compre- 
hensive biography of Maury—probably the 
completest record that has yet been written 
of that genius; and a reading of the work will 
show how much we as a people and the world 
at large are indebted to his labors and to his 
vision that foresaw many things that have 
since become recognized institutions for the 
public weal. 





MINIATURE BOAT BUILDING, by Albert C. Leitch. An 
illustrated work of 242 pages, published by The Norman W. 
Henley Publishing Company, New York City. Price $3.00. 


b * * daaaasgeares as a source of regular income 
or as a form of diversion, the construction 
of working models of racing, sail, and power 
boats offers a fascinating form of occupation. 
With a measurable amount of skill in the 
handling of woodworking tools and with a 
natural or acquired love of precision, one can 
achieve all the things for which this volume 
is designed to serve as a comprehensive guide. 
The author has gone to much pains to make 
the details of construction plain; and if faith- 
fully followed the results should be gratifying. 





fae, ae GASOLINE AUTOMOBILE, by Victor W. 
Pag A copiously illustrated volume of 1,148 pages, 
a etfished 47 The Norman W. Henley Publishing ‘Coe 
pany, New York City. Price, $5.00. 


RIGINALLY this book appeared in a 

less comprehensive form in 1912. Today 
the book is virtually a new one from cover to 
cover, and represents a compendium that may 
properly be said to embrace the entire art 
as far as it is practicable to do so in a work of 
this kind. The importance of the subject is 
apparent when we bear in mind that there are 
in use at the present time in the United States 
approximately 25,000,000 motor vehicles; 
and engineering skill of a high order and a 
multiplicity of methods have been and are 
being employed in turning out the cars. 





GEOLOGY OF PETROLEUM AND NATURAL Gas, by Ernest 
Raymond Lilley, Sc.D., Associate Professor of Geology 
at New York University. An illustrated volume of 524 
pages, published by D. Van Nostrand Company, Inc., 
New York City. Price, $6.00. 

Wk» some one will ask, has another work 

been written on the subject of the geology 
of petroleum and natural gas? Many of us 
are aware that much has been written and 
printed on the subject. Even so, knowledge 
is accumulating rapidly; and the mass of 
descriptive details today available has reached 
tremendous proportions and still goes on 
expanding. As a consequence, it is now well- 
nigh impossible for the individual actively 
engaged in practicing the profession of petro- 
leum geology to keep up with this literature. 
Conscious of this, the author explains: 
“This book has been written to supply to such 
individuals and to others, whose work brings 
them into contact with geologic problems in 
the field of oil and gas, a single volume in 
which they may find brief statements of 
principles of the science and examples illus- 
trative of the application of those principles.” 
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The Oxweld R-27 regulator 
is not a nozzle type regulator. 
For this reason it has exception- 
al flow capacity and will func- 
tion properly without freezing. 














Stop Playing Jackstraws 


e 
with LARGE steel company employed two men 
to keep their several hundred pieces of oxy- 
acetylene equipment in repair. Recently they 
regul ator standardized on the Oxweld R-27 regulator. 
Now one man alone is able to handle what re- 
pair work is necessary. 


parts “wm 


Because the Oxweld R-27 regulator contains 
only 23 parts. It does the same work older reg- 
ulators did with thirty-three or more parts. In 
fact it does it better. Any mechanic can remove 
all the R-27 parts—make a thorough inspection, 
replacing a worn valve seat, if necessary—and 
reassemble—all within a very few minutes and 
without special tools. 


This unusual simplicity in design saves hours 
of repair time for more productive work, and is 
an important factor in the most economical op- 
eration of oxy-acetylene equipment. 


OXWELD ACETYLENE COMPANY 
Unar of Usson Cartede: and Cartan Cartrrattan 
New Yor« Crry, 3 BE. 42 Se. 
Crrcaco, Peoples Gas Bidg San Francesco, Adam Grane Bidg 
STOCKS IN 4 CYTIES 
In Canara, Dominion Oxvgen Company, Lad... Texente 
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Class “WS” Calyx Drill. 

Thread-like cut made by the wire saw. 
Bottom: Tension pole in the calyx drill hole. Note 
the pulleys for guiding the wire. 





Ingersoll- 


Wire Sawing for Profit 


In slate, limestone, marble, soapstone, and travertine, 
all shattering and stunning of rock is eliminated by the 
wire saw method. 


Expensive and wasteful methods can be discarded. 


The original difficulties encountered in wire sawing 
have been overcome by the development of the CLASS 
“WS” CALYX DRILL. This cuts the large-diameter 
holes necessary for setting the columns and mounting the 
pulleys which feed the saw wire. 


Where quarry conditions lend themselves to the work- 
ing of the wire saw, we are prepared to make estimates 
and guarantees. 


Send for information and question sheet. 


INGERSOLL-RAND COMPANY, 11 Broadway, New York 
Offices in principal cities the world over 
For Canada Refer—Canadian Ingersoll-Rand Co., Limited 
10 Phillips Square, Montreal, Quebec 
For Europe Refer—Ingersoll-Rand Co., Limited 
165 Queen Victoria Street, London, E. C. 4 
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TO THOSE WHO SAY 7 7 7 


“Why Change Explosives?” 


HENthe workis running smoothly; 
when the men are familiar and 
satisfied with a powder, many a 
superintendent or buyer asks: “Why 
change explosives?” It’s natural not 
to want to change, but progress must 
keep pace with improvement. 




















The Hercomites represent one of the 
greatest explosives values ever offered. 
Where they are suitable, 70 cents’ to 90 cents’ 

worth of Hercomites are successfully replacing 
1 dollar’s worth of Extra or Gelatin dynamite. 


Sooner or later, many who now cling to the old 
familiar Extras, Specials and Gelatins will change 

to the Hercomites, to lower their blasting costs. 
Don’t be among the last to benefit from the savings they 
effect. Write us for a descriptive booklet and investigate now. 


For information on other explosives and blasting supplies, see pages 
170 to 172 of the 1928 Keystone Metal Quarry Catalogue. 


HERCULES POWDER,COMPANY 


Wilmington, Delaware 


Sales Offices: ~Allentown, Pa., Birmingham, Buffalo, Chattanooga, Chicago, Denver, 
Duluth, Hazleton, Pa., Huntington, W. Va., Joplin, Mo., Los Angeles, Louisville, 
New York City, Norristown, Pa., Pittsburg, Kan., Pittsburgh, Pottsville, Pa., 

St. Louis, Salt Lake City, San Francisco, Wilkes-Barre, Wilmington, Del. 





Hercules Powder Company, Inc. 
932 King Street, Wilmington, Delaware 
Please send me additio.zal information regarding the new Hercomites, No. 2 to No. 7. 
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A sat at 


One-Third the Time 


A Rotor D-1 High Production Grinder with small cone wheel cut | 

the time for finishing the small radii of flywheels to one-third of the | 

previous hand-filing time---and the finish is much better. 
The D-1 High Production Grinder runs 5,000 RPM under full 


load. The tool weighs only 914 lbs., and is light and easy to handle 
in all positions. 








If you are doing similar work, let us prove to you the advantages 
of the fastest cutting portable grinder on the market. 


The Rotor Air Tool Company 
5905 Carnegie Avenue Cleveland, Ohio 














GRINDERS ’ BUFFERS , SANDERS ’ DRILLS 


or Air Tools 
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Minimize Compression Costs 
with G-E Direct Drive 


Eliminate belts, and you eliminate their attendant maintenance 
troubles and power losses. 


Couple motor and compressor closely together, and you save 
floor space. 


Use synchronous motors in compressor operation, and you make 
improvement of power-factor possible al] the time. 


The nearest G-E office will be glad to show you how to effect 
these economies on your compressor installations. 


otorized Power 
~fitted to every need 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y., SALES OFFICES IN PRINCIPAL CITIE 
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Scene at Quarry No. 5 of the Ingalls Stone Co. From 26 to 68 feet of overburden, mostly rock, is being 
moved in Western 12-yard cars. 


Dependability! 


The most necessary factor in 
_ car equipment 


Dump cars must be designed and built to give con- 
tinuous service. A failure of this important link in 
the haulage chain will cause costly loading equipment 
and many men to stand idle. When hauling material, 
such as stone for a crushing plant, a delay may cause 
a complete plant shut-down. 


otad costo Lae 


Sa Sa 1 & SONS -NC. 50 


Western Dump Cars are famous for their depend- 
ability. They are well designed and ruggedly con- 
structed. They will stand hard usage, stay on rough 
tracks and last for years and years. Western Dump 
Cars are your best insurance against haulage delays 
and losses. Write for specifications and details. 





J. A. Kreis & Sons, Inc., have 90 Western 12-yard dump 
Car6 ah eae Oe anes Sere gare contract Western Wheeled Scraper Company 
Aurora, Illinois 


DUMP CARS AND GRADING EQUIPMENT 
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The Seal of Successful Performance 
awarded Heavy Duty Red Seal Continen- 
tal engines is a tribute to their enduring 
economy and dependability through 
years of use. 


Many of the country’s outstanding con- 
struction firms offer conclusive evidence 
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Excimeces ano Cowstaucrors 


W. D. LONERGAN CONSTRUCTION Co. 
ROAD BurLoinc ANDO Paving ‘ 


~ A Noteworthy 
Engineering Tribute 


of the continuous service Continental 
Motors are rendering in this field—proof 
positive of their reliability in meeting 
varied conditions and demands. 
Wherever gasoline power is used in in- 
dustry there you will find Heavy Duty 
Red Seal Continental engines speeding 
production and cutting operating costs. 


CONTINENTAL MOTORS CORPORATION 


INDUSTRIAL EQUIPMENT DIVISION 
Office and Factory: Muskegon, Michigan 


The Largest Exclusive Motor Manufacturer in the World 








[ontinental Motors 
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~ Solid-Injection 
Diesel Engines’ 


for 
Industrial Use |RerF 
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NGERSOLL-RAND Solid-Injec- 
tion Diesel Engines are finding 
a wide application in the industrial 
field. One outstanding reason is 
that they effect notable savings— 


INGERSOLL-RAND COMPANY 


De1£00 


even where service requirements are 
very exacting. 

Ingersoll-Rand Engines for sta- 
tionary service are built in sizes 
ranging from 125 to 1200 b.hp. 


11 Broadway 7 New York City 


Offices in principal cities the world over 


For Canada Refer—Canadian ingersoli-Kand Co., Limited, 10 Phillips Square, Montreal, Quebec 
For Europe Refer—Ingersoll-Rand Co., Limited, 165 Queen Victoria Street, London, E. C. 4 


Ingersoll-Rand 








Adv. 24 


“COMMANDER” 


The de luxe air drill hose. 

extra-heavy 
braided cord reinforcement; 
double thickness, self-armor- 
ing cover. 

“TYPE 50” 
Tough and strong, yet light 
and easily handled. For 
pneumatic tools and light air 
drill service. Oil-resisting 
tubes; multiple braided re- 
inforcement. 

“TYPE 88” 

ction air 


wrapped constru 
athe: built of the same high- 
quality materials as “Com- 
mander.” 


50” "COMMANDER’ 
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Above Ground 


or Below 


oodrich Hose Gives You 
AIR- MILEAGE/ ~ 








_Goodrich AiR 








Witla ted 











Whether on a street paving job in Illinois or in a South African 
gold mine, the quality of your air hose has a distinct effect on 
the speed and cost of the work. 


Goodrich Air Hose is built to give you extra “air-mileage”— 
just as Goodrich Silvertown Tires give you extra road-mileage. 


The cover is tough, brawny rubber, 50% stronger than ordi- 
nary air hose cover. It will outwear any kind of steel 
armoring and endure all sorts of abuse—pinching under 
heavy weights; cutting against.sharp corners; chafing against 
rock or metal. 


The inner tube is a special rubber compound which resists 
the action of the most malignant mineral oils and keeps its 
strength 200% to 500% longer than ordinary rubber. 


Goodrich “Coommander” “Type 50” or “Type 88” Air Hose 
will give you superlative service—at lowest ultimate cost. 


THE B. F. GOODRICH RUBBER CO. Est. 1870 Akron, Ohio 


AIR 


“Type 88” 
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Announcement 


of Technical Books 


COMPRESSED AIR PRACTICE, by Frank Richards, Associate Editor 
of Compressed Air Magazine. 


Price, $3.00 Net, Postage Paid. 


DIESEL ENGINES, MARINE-LOCOMOTIVE-ST. az aOn, ARY, by David 
Louis J ones, Chief Machinist U. S. Navy. 


A Complete Thoroughly Practical and Comprehensive Treatise Describing 
and Illustrating American Types of Diesel Engines, with Instructions for 
their Installation—Operation— Maintenance. 


565 Pages, 6x9 inches, 341 Illustrations. Price $5.00. 


FLOW AND Tie a ae ay OF AIR AND GASES, by Alec B. Eason, 
. C. E., Associate Member of the British 
\—— of Electrical Engineers. 


This book is one of the most valuable compressed air technical books issued 
in years. It is an indispensable engineering work for those delving deeply 
into the subject, quoting 250 authorities. 


252 Pages, with charts and equations. Price $12.50, Postage Paid. 


PUMPING BY COMPRESSED ae by Edmund M. Ivens, B. E., M. E., 
Member A. S. M. E. 


The Compression, Transmission ee Application of Air, with Special Ref- 
erence to the Lifting and Conveying of Liquids in connection with the Dis 
placement Pump and Air Lift. 


266 Pages, 6x9 inches, 124 Figures. Price $4.00 Net. 


TECHNICAL METHODS OF ANALYSIS, by Roger Castle Griffin. 
New Second Edition. 


Every ‘chemist who is engaged in technical analyses will find this book a 
mighty valuable reference work. 

The methods presented have all been used many times and are procedures 
that have been accepted as standard in the laboratories of Arthur D. Little, 
Inc. 


936 Pages, 514x8, 44 Illustrations. Price $7.50, Postage Paid. 


COMPRESSED AIR DATA, by William Lawrence Saunders. 
Edition Copyrighted. 
Price, Domestic, $3.00 Net, Postage Paid. 


MECHANICAL ENGINEERS HANDBOOK, by Lionel S. Marks, 
Editor-in-Chief. 
Prof. Mechanical Engineering Harvard University, Assisted by 
over 50 specialists. 
Fundamental theory is thoroughly covered and the engineering data through- 
out have been selected always by specialists. 


1806 Pages, 1000 Illustrations. Price $7.00. 


MECHANICAL AND ELECTRICAL COST DATA, by Gillette 
and Dana. 
This is the only handbook devoted exclusively to the costs and economic 
data of mechanical and electrical engineering. 


1734 Pages, 4!4x7, Flexible, Illustrated, $6.00. 


PRACTICAL ELECTRICITY, by Terrell Croft. 
This book contains the fundamental facts and theories of electricity and its 
present day applications, in an easily understood way. 


642 Pages, 582 Illustrations, $3.00. 


CENTRIFUGAL PUMPS, by R. L. Daugherty. 


Presents the features of construction, the theory, genera! laws, testing and 
design of centrifugal pumps. 


192 Pages, 111 Illustrations, $2.50. 


DIESEL & OIL ENGINEERING HANDBOOK, by Rosbloom. 
Fourth Enlarged Revised Edition. 

“Diesel & Oil Engineering Handbook”’ is the world’s most practical book 
of instruction and Ready Reference Guide for Diesel and other classes of Oil 
Engines, and their related subjects for land and marine service. 

The language throughout is such that the average person can understand. 
Tables, Formulae, Illustrations, Questions and Answers are valuable to 


‘ the skilled as well as lesser skilled persons. 


Size 5x7, Approx. 800 pages. Price $5.06. 


Meke all remittances payable to Compressed Air Magazine. 


The Compressed Air Magazine 


Book and Periodical Bureau 
\l Broadway New York City 
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A Low Cost, Dependable 


Underground Shovel 


Attractively priced to meet a long felt 
want by those engaged in mining and tun- 
neling operations. Can be used in narrow 
drifts and tunnels, yet its wide clean up 
path of 18 feet makes it equally suitable 
for large rooms and stopes. 


Bulletin DR-10 describes it. 
Nordberg Mfg. Co., Milwaukee, Wis. 
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ILLUSTRATORS 





Half Tones and 
Zinc Etchings 





PHOTO RETOUCHING 





Specialists in 
Wash and Line Drawings 





JEWETT 


24-26 Stone St., NEW YORK CITY 
Cerrespendence Solicited 















































COMPRESSED AIR MAGAZINE Voi. XXXIII, No. XI 








CONTENTS OF THIS ISSUE 
VOL. XXXIII, No. 11, November, 1928 


NOTE—Fer subscription terms see first editorial page 





Articles 
Second Musconetcong Tunnel Nears Completion. R. G. 
rE an. oS Siw ss o's pais = awed Goa ons sSe eee 2567 
Cutting Grease Wafers With Air Pressure................-05- 2572 


New Grace Motor Liner “Santa Barbara’ Sails on Maiden 


Voyage. W. P. Bieser...... 2573 

IN hoc 2 ve ouaws os <ecisdio cas Conaes > 254 

it better with Za Air-Lift Tables Increase Desk Production................... 2574 
as 9? . Mining Gold at the Central Eureka in California. E. WH. 

G t I atl Ne ee ee . was 

4 e | e t } l New Line of High-Speed Drifter Drills.................. .. 2579 

VOl1 ai} } OU e Great Elevated Tank Supplies Water to City of Royal Oak.... 2580 

t it Sacambaya Treasure Hunt. J. R. Shotton.................. 2581 

Qa 1 S SOW ce Diesel Engine Run on Fuel Oil From Coal.................. 2586 

Utah's Beet-Sugar Industry. A. 5S. Tavlor.................. 2587 


Ow is good for pneumatic Calyx Drill Reveals Soundness of California Dam. Gower 
tools but will rotthe air hose. | ae Pe tee Ae IS eyo Ee Me EY RCS VY 9 2501 
Water is harmful to both. aa ee aette sakes his eae 
Avoid costly delays due to Novel Planes—Saving by Simplifying Commercial Forms 2592 
Waste By-Product Yields Valuable Iron Ore.......... 2593 
preventable shut-downs by 
keeping water and oil in their 
right places. 

A Gast Separaior installed in 
the air line will take out all the asap pn ke ea 
moisture and oil and will give none niga Rk ai haa epee 
your air tools a chance to do Direct Separator Co.............., 28 
their work right. ace a 

The thousands of baffles Garlock eidiieerCo.. The. . PE , * 
formed by several layers of the General Electric Co... .. eee 20 
coarse brass screen through “hes ee aaa Sogn 
which the air must pass strip Greene Tweed & Co... an a ; ..-..-. Back Cover 
the air of all moisture and oil. —— ga ae 
Thesearedrainedfrom theouter eek ww | 27 
dead air chamber. The Gast aeenmbanagl a : oe: .9-17- 31 
Separator is simple and small ta Ae NERS ag 
and can easily be installed on Sea «ce seoee : | PA sale A 
each separate machine. Ladew Co., Inc., Edw. R. fencers 30 


Linde Air Products Co. i PE = 5 


Send coupon below. Maxim Silencer Co. 


Book Reviews eeeees Co Peer eee eer esneresersereseresesece 2593 


Advertisements 


New Jersey Meter Co.. ; : nS en ; 29 


Smith-Monroe Company caer aa PAS 
1910 South Main Street Oxweld Acetylene Company. . , eh ek. tele we yy 


South Bend, Indiana ore kt ois kis aig ow SAME owe TRA Oe aN P i4 





Rotor Air Tool Company Seas ; : 19 

Cl a en nee ee eee ee Ce mere Smith-Monroe Co........ ba en ae : 26 
QO Please send me a Gast Air Separator for atrial. Size (state Staynew Filter Corporation. .............. et a ee 7 
Be gl ge ee oem, Spoorwe BM... Jr... . . gees fe ches ahh " 

Union Carbide Sales Co..... oe eT or a ge ee 2594 

G Tell me more about Gast Air Separators. Victewlic Company of America... ...5 0.6. cccccccienscecess 11 
eee ee ts 3 sk ePGa Ghee e's wm oho wivio ebhs o Vacuum Oil Co. ... 1... 6s eee eee cece tent e eee n eee eeee 16 
Waukesha Motor Co... las waels 2s shes etal + kee : 2 

NN a ae Cask ec oh atk See bk A oe b OWRe eke Western Wheeled Scraper Co. .........0cccccccccecescevavss 21 
NN i ra iad bans oe Sa Sete esata sessnatiupet ics 52> Sin hn ple aaa EE a i ¥ 








CAMII-Gray 








November, 1928 COMPRESSED AIR MAGAZINE Adv. 27 


Sandblast or paint 


Bek x 
‘, Pes” GY VG 2 E az ff = 
% iy RIN ud GF 7 7% 
Save real"money by_painting 
and sandblasting with air 

Consider these savings: One man with a 
MULTIBLASTER can do the work of a gang of 
six (using hand methods) at either sandblasting 
or painting. The man with the MULTI- 
BLASTER does a better, more lasting job. 
Waste of materials is greatly lessened. 

How much wavelet Gane savings amount 
to in your plant? The best way to get the 
answer is to take advantage of our liberal trial 
offer and use a MULTIBLASTER ten days on 
your own work—then compare costs. 

Shipped ready-to use. No tanks needed. Si- 
phon sand from pit barrel or pile—paint from 
any container. Your compressed air does the 
work. 

European Distributor with Stock 


“A. Specken, Bocklinstr 
16, Zurich 7. 
Switzerland. 





Why pay more? 


George M. Stowe, Jr. 


Manufacturer Since 1904 


63 Forest Ave., Buffalo. N. Y. 





























ERIE 


Compressor 
Governor 


For Single and Duplex 
Steam Actuated 








Governs the speed of Compressors to main- 
tain the slowest constant speed which will fur- 
nish any required supply and will maintain 
practically a constant air pressure, whatever 
the requirement if within the capacity off the 
compressor. 


ERIE UNLOADER 


NEW STYLE 
For Single, Duplex and Multiple 
Stage Steam, Belt or Electric 
riven Air Compressors 


Maintains practically a constant air pressure, whatever the require- 
ment. Completely unloads and loads Compressor without shock or 
strain, 


Complete Catalog Upon Request 


Erie, Penna., U. S. A. 














VIM= 1.97 








OAK= 0.608 


What does this mean? 


It means that the non-skid factor of VIM 
Leather Belting is 1.97 while that of oak 
tanned leather belting is only 0.608. 


What does “non-skid fac- 
tor’? mean? 


Scientists call it “‘coeffic- 
ient of friction.’’ It means, 
“Resistance to slip.”’ 


Where did you get the 
figures? 


From tests made by Offic- 
ials of the Republic of 
France. We did NOT 


make the tests ourselves. 





Are the figures authentic? 


Well, if you don’t believe Double a piece of VIM Leather in a 
the Officials of the Govern- vise and pull up the vise as tight as 
ment of France it isn’t like- mages Double = leather the = 

oak os : -.., way and repeat the operation. Try 
ly that you would believe —jh2” same with the best piece of oak- 
anybody. All of which is tanned leather you can buy. The re- 
perfectly OK with us. sult will speak for itself. 


In that event the best thing to do is to run some tests 
yourself. Buy the best and most expensive belt you can 
obtain. We don’t care where you get it—from Africa, 
South America, Chicago, the North Pole, or Mars. In a 
fair square test VIM belting will beat it. 


How do we know? 


We know because thus far VIM Belting has won every 
comparative test of which we have knowledge, in scientific 
testing laboratories and in actual working tests. 

VIM is used all over the world. There are Houghton representa- 
tives all over the world. Wouldn’t you like to have one call on 


you and tell you exactly where you can save much money by 
using VIM? 


E. F. HOUGHTON & COMPANY 


Since 1865 
P. O. Box 6913, North Philadelphia, Pa. 
AND ALL OVER THE WORLD 
Fill in, Tear off, and Mail 


E. F. Houghton & Co. 
P. O. Box 6913 
North Philadelphia, Pa. 


Please send me a copy of “The Belt that puts the 
Pullin the Pulley” without obligating me in any way. 


Address. 
Remarks........ 
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Divide Air Separators 


for removing oil and water from com- 

pressed air. 30 years experience in de- 

signing separators. 

Cyclone Suction Sand Blast Nozzles for 

Cleaning Iron, Steel, Brass and Stone. 
SEND. FOR CATALOG 


The Direct Separator Company, Inc. 


Syracuse, N. Y. 
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Noise Anti-toxin 


NDUSTRIAL workers often are in’need of a noise 
anti-toxin. 





Noise is tearing their nerves to pieces. 


And for many noises—those involving air, gas or 
steam—the Maxim Silencer is the anti-toxin. 


Exhausts from engines, intakes to and discharges 
from compressors and blowers, safety valve dis- 
charges—all yield and become quiet. 





Your workers will work better and more contented- 
ly if you quiet that noise in your plant with the 
Maxim Silencer. 


The Maxim Silencer Company 


Hartford, Connecticut 
Agencies in Principal Cities 











Two of the eleven Maxim 

Silencers quieting blowers 

in the A.C. Spark Plug 

Plant in Flint, Mich. 

Note the compactness of 
the Silencer. 


Be Sure to Visit our Exhibition at the New 
York Power Show—Booths 423 and 424 


MAXIM SILENCER 


For Industria y) Purp oses Reg US. Pat. OFF. 











PISTEMANN 


The Foremost Magneto 
~ for Construction Equipment 

















The overwhelming choice of the 
builders of high quality equip- 
ment. Favored by contractors 
everywhere. 


EISEMANN MAGNETO CORPORATION 
165 Broadway - New York 
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THE TOOL-OM-ETER 


shows instantly the flow of air in a pipe or hose, 
measures the actual consumption of any tool, ma- 
chine or process operated by Compressed Air, en- 
ables you to maintain equipment in economical con- 


dition throughout its useful life. 


Adopted by leading pneumatic manufacturers and 


by Compressed Air users in all parts of the world. 


Write for Bulletin A-6. 


We also make the NEW JERSEY BLOWER 
for forges and Gas Furnaces (Bulletin B-2) and the 
“DRIAIR” SEPARATOR (Bulletin D.A.) 


Foreign Agents 
Ingersoll-Rand Co., London, Paris 
Montreal, Johannesburg, Melbourne 
American Trading Co., Tokyo, Yokohama 


NEW JERSEY METER CO. 


PLAINFIELD, NEW JERSEY 
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WHY WE 
ADOPTED ANEW 
TYPE OF BOX 
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GARLOCK 604 


™ 
BE a ba SECHANICAL PACKING 
SN aga 


N the past we have been pack- 

aging Garlock packings in the 
strongest containers it was possible 
to purchase. However, we did not 
consider them a satisfactory pack- 
age for our Quality Controlled 
products. 


After several years of painstaking 
investigation we found a super 
fiber board that is grease proof, 
light in weight and extremely 
strong. 


All Garlock packings are now put 
up in this new type of box. On ac- 
count of its grease and moisture 
proof properties you will find the 
packings are protected in every 
way and will keep in the best of 
condition. 





Eliminate waste by making use of 
this new feature of Garlock Service. 





THE GARLOCK PACKING COMPANY 
PALMYRA, N. Y. 
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PsaH Cranes 
are faster 


—and have alarger 
daily capacity 


P & H Cranes have fast line and swing speeds 
that give a greater daily yardage moved. They 
are liberally designed throughout, have large 
motors and are fully developed by our many 
years of experience to give you Speed and Power 
with Long Life. 

They are made in 5 sizes—™%, 34, 1, 14 and 
114 Cu Yd. capacities—and each is quickly con- 
vertible into Shovel, Dragline, Hoe or Pile 
Driver. We are glad to forward Bulletin 62-X 
on request. 





Harnischfeger Corporation 
Established in 1884 
3803 National Ave., Milwaukee, Wis. 
New York Export Office: New York City. 


AGENTS 
ARGENTINA 
Henry W. Peabody & Co., 1370 Avenida de Mayo, Buenos Aires, 
BRAZIL 
Oscar Taves & Co., P. O. Box 840, Rio de Janeiro. 
BRITISH HONDURAS 
Belize Estates & Produce Co., Ltd., Belize. 
CHILE 
Baburizza, Lukinovic y Cia, Antofagasta. 
Saavedra, Benard Y Cia, Ltd., S. C., Avda Brasil, 929, Valparaiso. 
COLOMBIA 
Ernesto McAllister, Edificio Lopez, Bogota. 
Eliseo Osorio G., Pereira. 
Tulio Ospina y Cia., Medellin. 
Parrish & Co., Apartado No. 6, Barranquilla. 
COSTA RICA 
Montejo y Arce, San Jose. 
CUBA 
Havana Fruit Co., Apartado 1624, Havana. 
ECUADOR 
Tobar Donoso Hermanos, Quito. 
GUATEMALA 
Zengel & Company, 8 Avenida Sur No. 6, Guatemala City. 


Pawley Sales Co., Puerto Principe. 
MEXICO 
Adolfo Blumenkron, Avenida Uruguay No. 78, Mexico, D. F. 
PANAMA 
Cardoze y Lindo, P. O. Box 112, Panama City. 
PERU 
Pedro Martinto, Apartado 146, Lima. 
URUGUAY 
General Machinery Co., Gral. Rondeau 1760, Montevideo. 








There is a 


Ladew 
Leather Belt 


for every working condition 
for every drive difficulty 
for every industry 


LADEW 


Rich With 93 Years Leather 
Belting Experience Can Solve 
Any Belting Problem 
The Proof Book, or Catalog Tell 
Some Interesting Stories in Words 


and Pictures. We'll Send You 
Either or Both 


Edw. R. Ladew Co., Inc. 


Leather Belting and Leather Specialties 
SINCE 1835 


29 Murray Street New York City 





























The under water test 
for air service 


A sure test of whether a valve 
will hold air is te hold it closed 
under water. If any air leaks 
through, it is bound to make it- 
self noticeable in the form of 
bubbles. 


This is the way that valves are 
tested at the Jenkins factory. 


Jenkins Valves are standard on 
air compressors as well as other 
pneumatic machinery and are 
widely used in foundries on air 















lines. 
Fig. 108 — JENKINS BROS. 
Screwed, Jenkins 
Standard Bronze 80 White Street........... .New York, N. Y. 
Angle Valve. 524 Atlantic Avenue.... ....-Boston, Mass. 
133 No. Seventh Street....... Philadelphia, Pa 
646 Washington Boulevard........Chicago, Ill 
JENKINS BROS., Limited 
Montreal, Canada. London, England 
= ; Ty: ® 
eS Always marked with the"Diamond 
ae * 
—s 
i 
SINCE 1864 
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A new--more powerful 


Close Quarter Drill 
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The No. 90 Close Quarter Drill. 


A gear-driven close-quarter drill that develops 20°, more 
horsepower and has 10% higher stalling power than older 
types. There is no increase in weight. 


It has minimum thickness and can be readily used in the 
most cramped places. 





Very smooth operation has been obtained by arranging 


the pistons to act at right angles to the spindle and in a a 
plane with it; also by using a counterbalanced crank and 
specia] driving gears. pine conegleey: Ie: Sra er 
soll-Rand Pneumatic Tools 
The gears are strongly built and are very rugged. Their includes Riveters, Chippers, 
size and strength are increased as the load carried increases, Grinders, Drills (Reversible 


: : . and Non- Reversible), and Air 
until the final drive on the spindle occurs through a heavy sf ER EARS ni 
: Motor Hoists in seven sizes— 


herring-bone gear which gives a smooth and steady driving apacities, 500 to 20,000 
action. pounds. 


This close-quarter drill is suitable for tapping and ream- 
ing holes up to 2” dia., and for drilling holes up to 3” 
diameter. 


INGERSOLL-RAND COMPANY, 11 BROADWAY, NEW YORK 


Offices in Principal Cities the World Over 
Canadian Ingersoll-Rand Co., Limited, 10 Phillips Square, Montreal, Quebec. 
Ingersoll-Rand Co., Limited, 165 Queen Victoria Street, London, E. C. 4. 
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GREENE, TWEED & CO 


Sole Manufacture! 


109 Duane St... NEW YORI 














